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1.0 INTRODUCTION

The U.S. Fish and Wildlife Service (USFWS) is
evaluating a right-of-way (ROW) permit
application for a proposed natural gas project
within the Kenai National Wildlife Refuge
(KNWR), Kenai Peninsula, Alaska.  This Draft
Environmental Impact Statement (DEIS) has
been prepared in accordance with the
requirements of the National Environmental
Policy Act (NEPA) (42 United States Code
[USC] 4371, et seq.), as implemented by the
Council on Environmental Quality (CEQ)
regulations in 40 Code of Federal Regulations
(CFR) 1500-1508.  The USFWS is the lead
agency for preparing this DEIS.  The U.S.
Bureau of Land Management (BLM) and U.S.
Army Corps of Engineers (USACE) are
cooperating agencies.

Chapter 1 includes a brief discussion of the
Proposed Project, land ownership, Title XI of
the Alaska National Interest Lands Conservation
Act (ANILCA), an environmental review, the
purpose and need for the Proposed Project,
public participation, and the federal and state
permits and approvals and private authorizations
that must be obtained for the Proposed Project to
proceed.

1.1 PROJECT OVERVIEW

Union Oil Company of California (Unocal)
currently produces oil and natural gas from the
Swanson River Field (SRF) in the KNWR.  In
January 2001, Unocal submitted a ROW
application to the USFWS to conduct
exploration and production at two natural gas
fields, known as the East and North Swanson
River Satellites (SRS).  Throughout this DEIS,
reference is made to Unocal as the project
applicant, although the project would be
implemented as a partnership including
Marathon Oil Company (Marathon) and Cook
Inlet Region, Inc. (CIRI).  CIRI is an Alaska
Native Regional Corporation established under
the Alaska Native Claims Settlement Act
(ANCSA).

Although this DEIS considers the impact of the
total project, the overall development of the
project is proposed as a series of discreet

elements with go/no-go decisions at the end of
each element.  A go decision will mean the next
element will be started; a no-go decision will
mean that reclamation of the completed element
will be implemented.  

The Proposed Project does not include oil
development, and oil development would not be
authorized under this ROW permit.  Figure 1-1
shows the project location.  Figure 1-2 shows
the project vicinity and its relationship to the
SRF.  The locations of the proposed road
alignments and pad locations for accessing the
two natural gas fields are shown on Figure 1-3,
as follows:

• East SRS, located approximately 5 miles
east of the SRF.

• North SRS, located approximately 3 miles
north of the northern SRF boundary.

At the East SRS, activities initially will be
limited to an approximately 6.4-mile gravel
access road and drilling up to four exploration
wells to assess the prospect.  This access road,
East Swanson Road 1 (ES-1), will run from the
SRF near pad Tank Setting 1-27 to East
Swanson Pad A (ES-A).  If yields from
exploration wells indicate commercially viable
natural gas sources, field delineation and
development wells might be drilled and
production facilities installed on ES-A.
Pipelines and utility lines between the SRF and
ES-A will be installed adjacent to the access
road.  

With a commercially viable discovery of natural
gas at ES-A, an additional 1.9 miles of gravel
road will be constructed to East Swanson Pad B
(ES-B).  From ES-B, directional-drilling
techniques will be used to reach natural gas
targets to the north and east of the Swanson
River.  Discoveries of commercially viable
quantities of natural gas in either or both of the
targets will result in the placement of production
facilities on ES-B and installation of a buried
pipeline/utility system adjacent to the gravel
road to ES-A.

The North SRS encompasses existing Federal oil
and gas leases within the Birch Hill Unit (BHU).
Exploration for natural gas was conducted at one
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BHU well (BHU 22-25) in 1965, and natural gas
reserves are known to exist.  Initial development
will involve construction of about 3.5 miles of
gravel access road.  This access road, North
Swanson Road 1 (NS-1), will extend northward
from existing access within the SRF (Tank
Setting 2-15) to BHU 22-25.  The existing pad at
BHU 22-25 will be enlarged to accommodate
additional drilling.  Production facilities will be
installed on the pad and a pipeline/utility system
will be buried adjacent to the gravel access road.
An additional new pad (North Swanson Pad A
[NS-A]) might be used for field delineation and
development.  The proposed access road to BHU
22-25 is located to provide direct access to
NS-A.

Each satellite development will require
installation of a 4- to 10-inch pipeline, which
will tie into the existing pipeline infrastructure at
the SRF.  Production facilities at each pad will
include facilities such as: a heater separator
building, a glycol dehydrator building, a
methanol building, a wellhouse building, a
natural gas-fueled generator building, and an
electrical/control building.  All facility locations,
including gravel roads and pads, will be located
and designed so that they can be removed when
natural gas reserves are depleted.

In total, full development of the Proposed
Project will include: construction of 11.7 miles
of new gravel roads, an adjacent buried
pipeline/utility system, an additional 3.1 miles of
buried pipeline/utility system adjacent to
existing roads, and three new drill pads; and
upgrading a fourth drill pad.  This development
will require approximately 278,600 cubic yards
of gravel from USFWS-designated material
sites.

Additional details about the Proposed Project are
provided in Chapter 2.0.

1.1.1 East SRS

Based on scoping comments about possible
ways that potential adverse impacts could be
eliminated or reduced, Unocal amended its
original applications for a ROW permit and
Department of the Army permits on
October 18, 2001.  In May 2002, Unocal

provided the USFWS with a letter to further
clarify and amend the Proposed Project.  This
DEIS evaluates the May 2002 amendments as
the Proposed Project. 

As proposed, up to two well pads will be
constructed in the East SRS.  Approximate pad
locations are as follows:

• ES-A—SE¼ Section 16, Township 8 North,
Range 8 West, Seward Meridian (SM).

• ES-B—SE¼ Section 10, Township 8 North,
Range 8 West, SM.

The precise location of ES-B will be determined
following the successful completion of the first
well at ES-A.  Depending upon exploration
results, up to six wells might be drilled at ES-B
to assess if commercial quantities of natural gas
exist.

The full development scenario evaluated in this
DEIS for the East SRS will require construction
of up to two road segments (6.4 miles to ES-A
and 1.9 miles from ES-A to ES-B), for a total of
8.3 miles of road extending easterly from the
SRF.  ES-B is located approximately 0.33 miles
west of the Swanson River.  The Proposed
Project is located approximately 3 miles west of
the Dave Spencer Unit of the KNWR
Wilderness.

Several combinations of alternative access and
adjacent pipeline/utility system alignments
(Segments) and drilling/production pads for East
SRS that are considered further in this DEIS are
presented in Section 2.3.  Alternatives that were
dismissed from further consideration are
discussed in Section 2.4. 

1.1.2 North SRS

As proposed, two well pads will be needed.
Approximate pad locations are:

• BHU 22-25—NW¼ Section 25, Township 9
North, Range 9 West, SM (existing pad and
well site).
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NS-A—NW¼ Section 36, Township 9
North, Range 9 West, SM.

North SRS will require construction of a total of
3.5 miles of access road northward from the SRF
to NS-A and the existing well pad at BHU 22-
25.  The alignment follows a recently reclaimed
road to the old Bufflehead exploration pad,
which was reclaimed in 1999, then continues
northward in a direct route to BHU 22-25.

An alternative road route for North SRS that was
considered further in this DEIS is presented in
Section 2.3.  Alternatives that were dismissed
from further consideration are presented in
Section 2.4.

1.2 LAND STATUS

1.2.1 Project Area

The Project Area lies within the boundaries of
the KNWR, a Conservation System Unit
established by ANILCA, Public Law (PL) 96-
487, and managed by the USFWS.  However,
because of provisions of ANCSA (PL 92-203 [as
amended by 94-204]), and Federal oil and gas
leasing activity there is a variety of surface and
subsurface land ownership within the Project
Area.  Private subsurface and surface property
rights within the Project Area were established
by oil and gas lease sales by the U.S.
Department of the Interior (USDOI) prior to
ANCSA.  Private surface and subsurface
property rights were conveyed to CIRI and
Tyonek Native Corporation (TNC), pursuant to
ANCSA in the settlement of Alaska Native
Corporation land claims in the Cook Inlet
region.  Section 3.3.1 contains additional
discussions of the surface and subsurface
ownership in the Project Area.

In the East SRS, the surface and subsurface
estate, excluding coal, oil, and gas resources, are
owned by the Federal government and managed
by the USFWS as a part of the KNWR.  The
subsurface oil, gas, and coal mineral estate is
owned by CIRI.  

Ownership of the surface and subsurface estates
in the North SRS is mixed.  Federally owned
surface lands (KNWR) occur within Township 8

North, Range 9 West, SM.  To the north, the
surface estate has been conveyed to the Tyonek
Native Corporation (TNC).  The Federal
government owns the entire subsurface estate
within the SRF and BHU.  Adjacent to the SRF
and BHU, the subsurface estate of coal, oil, and
gas resources have been conveyed to, or selected
by, CIRI.  The Federal government owns all
gravel resources within the Project Area.

Under the terms and conditions for land
consolidation and management in the Cook Inlet
Area, dated December 10, 1975, and
incorporated in PL 94-204 (January 2, 1976), as
clarified August 31, 1976:

“The United States shall make available
to CIRI, it’s successors and assigns,
sand and gravel as is reasonably
necessary for the construction of
facilities and rights-of-way appurtenant
to the exercise of the rights conveyed
under this section, pursuant to the
provisions of 30 U.S.C. 601 et seq., and
the regulations implementing that
statute which are then in effect…”

1.2.2 Title XI of ANILCA

Since the SRS project is located within the
KNWR, a national conservation system unit
designated under ANILCA, the ROW
application will be evaluated under 43 CFR 36.
This will implement Title XI of ANILCA,
Transportation and Utility Systems In and
Across, and Access Into, Conservation System
Units in Alaska.  Section 1110(b) of ANILCA
addresses access to inholdings.

For the Proposed Project, Section 1110(b) will
apply to issuing a ROW permit.  Regulations at
43 CFR 36.10 require that adequate and feasible
access to be granted the owners of valid
inholdings, in this case CIRI, for economic and
other purposes, subject to reasonable regulation
to protect the natural and other values of the
refuge.  Under 43 CFR 36.10, “adequate and
feasible access” is defined as that which is
reasonably necessary and economically
practicable, but not necessarily the least costly,
for achieving the use and development on the
applicant’s non-federal land or occupancy
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interest.  A ROW under these federal regulations
is issued unless the proposed route will: 

• Cause significant adverse impacts on the
natural or other values of the KNWR.

• Jeopardize public health and safety.

• Be inconsistent with the management plans
for the KNWR or purposes for which the
KNWR was established.

• Be unnecessary to accomplish the
applicant’s land use objectives.

• Duplicate an existing, adequate, and feasible
route.

The USFWS must add terms and conditions to a
Title XI ROW under 43 CFR 36.9 that would:

• To the maximum extent feasible, be
compatible with the purposes for which the
KNWR was established.

• Include requirements for restoration,
revegetation, and curtailment of erosion of
the surface of the land.

• Assure compliance with applicable air and
water quality standards and related facility
siting standards established pursuant to law.

• Require the minimum necessary width
designed to control or prevent damage to the
environment, including fish and wildlife
habitat.

• Prevent damage to public health and safety.

• Protect the interests of individuals living in
the general area of the ROW who rely on
fish, wildlife, and other biotic resources for
subsistence purposes.

• Employ measures to avoid or minimize
adverse environmental, social, or economic
impacts.

1.3 ENVIRONMENTAL REVIEW

The USFWS has determined that an
Environmental Impact Statement (EIS) is needed
to evaluate the potential direct, secondary, and
cumulative impacts of the Proposed Project, and
to evaluate alternatives that will protect KNWR
resources.  This environmental review is being
conducted in accordance with the requirements
of NEPA (42 USC 4371, et seq.), as
implemented by CEQ regulations in 40 CFR
1500-1508, and pertinent USFWS regulations.
Existing oil and gas facilities in the SRF
authorized under the Mineral Leasing Act are
not within the scope of this EIS.  The scope of
this EIS includes both new facilities outside of
the SRF and those existing facilities within SRF
which are necessary for exploration,
development, or operation of the satellites
(SRS).

Title XI of ANILCA specifies the timeline for
preparation of the DEIS and Final EIS (FEIS),
and mandates an accelerated schedule for
preparation of those documents.  The DEIS must
be completed within 9 months of the date of
filing the ROW application.  The FEIS must be
completed within 12 months of the date of filing
the ROW application.  The ANILCA schedule
can only be extended by the USFWS for good
cause (e.g., if it determines that additional time
is necessary for preparation of the documents).
The USFWS must notify the applicant (in
writing) of such a determination, and publish a
notice of the determination in the Federal
Register.  Within 4 months after the FEIS is
published, the USFWS and other federal
agencies must make a decision to approve or
disapprove the Proposed Project.  

On October 9, 2001, notice was published in the
Federal Register (Volume 66, Number 195, Page
51452, October 9, 2001) that the schedule for
the completion of the EIS had been extended.
Additional time was deemed necessary for the
applicant to conduct the engineering and
environmental studies needed to identify project
alternatives that would constitute adequate and
feasible access for development of the project
while protecting, to the greatest extent
practicable, the resources of the KNWR.  A
copy of the notice is provided in Appendix A.
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Although the applicant proposes to pursue
exploration and development elements
incrementally, with each subsequent element
depending on the results of the previous
element, this DEIS has been prepared to
evaluate the Proposed Project with full
development of both the East SRS and the North
SRS.

Mitigating energy exploration and development
impacts on the KNWR is a high priority of the
USFWS.  The USFWS ROW permit will
contain reasonable stipulations and conditions to
ensure that KNWR resource values and purposes
are not significantly damaged.  

This DEIS also serves to ensure compliance with
conditions of the March 27, 1980, General
Surface Use Plan for CIRI’s subsurface
entitlement in the KNWR.  This plan stipulates
that (subject to valid property rights) oil-, gas-,
and coal-related activities will be conducted in a
manner that protects wildlife resources, prevents
erosion and water pollution, and reasonably
restores any surface area damaged by such
activities. 

1.4 PURPOSE AND NEED FOR THE
PROPOSED ACTION

The purpose of the Proposed Project is to
explore for new natural gas reserves and to bring
new natural gas reserves discovered into
production to meet the rising energy needs of
Cook Inlet area consumers.  The Cook Inlet area
of Southcentral Alaska currently produces more
than 225 billion cubic feet of natural gas per
year for consumption and export.  More than 60
percent of Alaskans currently rely on natural gas
from the Cook Inlet area to generate electricity
and to heat homes and businesses.  Enstar, the
local natural gas company, serves over 105,000
customers, gaining 2,500 to 3,000 new accounts
annually (ADNR, 1999).

Developing Alaska’s natural gas resources is
vital to the state’s economy and the well being
of its citizens.  In 2000, oil and gas revenues to
the State of Alaska General Fund contributed 76
percent of the total General Fund unrestricted
revenue.  The successful development of natural

gas, as envisioned by the applicant, will
maintain or increase gas-field construction and
provide opportunities for Alaska vendors and
service workers on the Kenai Peninsula, where
the unemployment rate during 2000 exceeded
the statewide average by nearly 4 percent
(SOA, 2001). 

A continued supply of Cook Inlet natural gas
also will ensure that utilities could continue to
provide low-cost heat and electricity.  Chugach
Electric Association, a major electric utility
company in Southcentral Alaska, relies on
natural gas for over 75 percent of its generating
capacity (CEA, 2001). 

Near-term (2001 to 2008) projections for the
natural gas supplies in the Cook Inlet area
indicate peak winter demands by mid-decade
will be difficult to meet without new gas
discoveries.  If new natural gas reserves are not
added, peak electrical and heating demands will
most likely be met by reducing deliveries to
industrial users on the Kenai Peninsula.  

The Alaska Division of Oil and Gas has
identified three scenarios that are relevant to the
Proposed Project: assuming no addition to
existing reserves, the Agrium fertilizer plant
closes in 2005, or the Liquefied Natural Gas
(LNG) plant and Cook Inlet oil fields shut down
in 2009.  Continued collection of research data
associated with the production of LNG at the
new Kenai facility will likely be suspended.
This will leave natural gas reserves for local
utility use for about 11 years.  Continued use of
the existing natural gas reserves at the current
rates of consumption will consume all the
reserves by 2015.  Should exploration add new
reserves of 1 trillion cubic feet of natural gas,
the present levels of consumption will last about
15 years (Alaska Oil and Gas Reporter, 2001).  

Seismic geologic data indicates the presence of a
large natural gas structure in the East Forelands
area of Cook Inlet, located approximately 20
miles northwest of the SRS (Anchorage Daily
News, 2001).  The State of Alaska considers the
potential of the structure significant, but until
drilled, there is no certainty that natural gas
exists or whether it is in commercial quantities. 
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Production from this structure would most likely
be from offshore platforms.

Alternative energy sources are not likely to
provide for near-term consumer’s demands in a
manner that is comparable to development of
gas reserves.  No commercial hydroelectric
projects are currently under active consideration.
Coal reserves to the east of Anchorage are being
permitted for potential development, but other
large coal reserves in upper Cook Inlet are not
under active consideration.  Other energy-
generating alternatives, such as solar or wind
power, currently cannot provide any significant
replacement supply of the electrical energy
currently provided by natural gas.  Wood or coal
for home or business heating would not be a
reliable replacement for natural gas heating and,
if used on a large scale, would potentially have
adverse impacts on air quality.  Oil heat has
generally fallen out of use for most urban
Alaskan communities, as it is expensive
compared to natural gas and can be subject to
accidental spills in storage and handling.

The majority of the coal, oil, and gas resources
in the Project Area are owned by CIRI through
ANCSA conveyances.  One of the primary
purposes of ANCSA was to provide Alaska
Natives with resources (such as oil and gas) that
could be developed for economic benefit.  CIRI
will receive a royalty on gas produced by the
Proposed Project.  Oil and gas revenues have
contributed substantially to dividend
distributions of $672 million paid to CIRI’s
shareholders over nearly 30 years.  Under the
provisions of ANSCA, 70 percent of revenues
derived from resource developments, such as the
Proposed Project, must be shared with the other
Alaska Native Regional Corporations.  To date,
CIRI has shared $168 million with other
Regional Corporations.  The State of Alaska will
collect corporate taxes from SRS gas production,
and its partners will derive income from
production sales.  

1.5 PUBLIC PARTICIPATION

The USFWS requested input on the Proposed
Project during public scoping meetings and a
pre-application meeting with state and federal
agencies.  

The project was announced in the Federal
Register on February 27, 2001.  Public scoping
meetings were held in Anchorage (March 13,
2001) and Soldotna (March 15, 2001).  Notices
of public scoping were published in the
Anchorage Daily News and Peninsula Clarion.
Oral and written comments received during the
30-day public comment period are included in a
Scoping Summary Report (Harding ESE,
2001b).  Appendix A provides a copy of the
Federal Register notice, the public notices, and
the project briefing for the public scoping
meetings.  Appendix F provides a summary
from the Scoping Summary Report.

A pre-application agency meeting was held in
Anchorage on March 15, 2001.  Agencies
represented at the meeting included the:
USFWS; BLM; U.S. Environmental Protection
Agency (EPA); USACE; Alaska Division of
Governmental Coordination (ADGC); Alaska
Department of Environmental Conservation
(ADEC); Alaska Department of Fish and Game
(ADF&G); and Kenai Peninsula Borough
(KPB).

1.6 PERMITS AND APPROVALS

The applicant will acquire all permits and
approvals necessary for construction,
exploration, and production activities.  Federal
permits and approvals required and the
applicable permitting agency include:

• ROW Permit under ANILCA Title XI
(USFWS)

• KNWR Special Use Permits (USFWS)

• Material Sale Contract (USFWS)

• National Pollutant Discharge Elimination
System (NPDES) General Permit for
Discharge of Stormwater from Construction
Activities (EPA)
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• Spill Prevention Control and
Countermeasure (SPCC) Plan (EPA)

• Clean Water Act Section 404 Permit
(USACE)

• Notice of Staking/Permit to Drill (BLM on
outstanding Federal Oil and Gas Leases)

• Compliance with Section 106 of the
National Historic Preservation Act of 1966,
as amended, and its implementing
regulations at 36 CFR 800 (USFWS)

• Executive Orders (EOs)

State of Alaska permits required and the
permitting agency include:

• Alaska Coastal Management Program
Consistency Determination (ADGC), if
applicable

• Water Use Permit (Alaska Department of
Natural Resources [ADNR])

• Air Quality Control Permits (ADEC)

• Oil Discharge Prevention and Contingency
Plan Exemption for Gas Well (ADEC)

• Storm Water Pollution Prevention Plan
(SWPPP) (ADEC)

• Excavation Dewatering Wastewater
Disposal Permits (ADEC)

• Hydrostatic Testing Wastewater Discharge
(ADEC)

• Permit to Drill and Sundry Notice (Alaska
Oil and Gas Conservation Commission
[AOGCC])

• Title 16 Fish Habitat Permit (ADF&G)

• Temporary Drilling Waste Storage (ADEC)

Private authorizations, which are not part of the
scope of this EIS include:

• Access Right (TNC on its surface
inholdings)

The following sections provide additional
information on the permits, approvals, and

authorizations required for construction and
operation of the East SRS and North SRS.

1.6.1 Federal Permits and Approvals

The following sections address federal permits
and approvals that may affect or pertain to
construction and operation of SRS exploration,
pipeline, and production facilities.

1.6.1.1 ROW Permit (USFWS)

On January 29, 2001, Unocal submitted an
application to the USFWS for a ROW to
construct the Proposed Project.  The application
is being evaluated in accordance with Title XI of
ANILCA, and implementing regulations at 43
CFR 36.  After incorporating modifications
submitted on October 18, 2001, and May 16,
2002, the application requests the following: 

• A road and pipeline ROW (ES-1)
approximately 44,000 feet in length between
the East SRS and existing SRF facilities
(South Entrance, Trunk, and South Krein
road segments and pads ES-A and ES-B).

• A road and pipeline ROW (NS-1)
approximately 17,800 feet in length between
the North SRS and existing SRF facilities.

• Approval for construction and operation of
exploration and production facilities at East
SRS sites ES-A and ES-B, North SRS Site
NS-A, and the existing BHU 22-25.

Appendix B contains a copy of the ROW
application and modifications dated October 18,
2001 and May 16, 2002.  The application
includes a Plan of Operations, which establishes
the basis for permitting.

1.6.1.2 Construction Monitoring

To protect KNWR resources, the Refuge
Manager will have the responsibility of
monitoring road, pad, and pipeline construction
activities.  The Refuge Manager also will be
responsible for authorizing field changes.  

1.6.1.3 KNWR Special Use Permits
(USFWS)
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Special Use Permits for use of KNWR lands will
be issued by the USFWS for activities
conducted before issuance of the ROW permits.
Special Use Permits were obtained for
preliminary route identification surveys.  These
surveys were necessary to develop adequate
information to support the ROW application.
Additional Special Use Permits were obtained
for cultural resource and biological surveys, and
for location of material (gravel) sources.  Special
Use Permits will be required for activities
related to final route surveys, gravel sources,
ROW staking, and supplemental environmental
field sampling and geotechnical investigations.  

1.6.1.4 Material Sale Contract (USFWS)

The applicant will obtain a material sale
purchase contract from the USFWS for gravel
required for road and drill pad construction.  The
value of the gravel will be set by the USFWS in
accordance with 50 CFR 29.5, at a rate
commensurate with fees for similar products
obtained from private landowners off the
KNWR.

1.6.1.5 NPDES General Permit (EPA)

The Clean Water Act, 33 USC 1251 et seq.,
established the NPDES that authorizes the EPA
to permit discharges of wastewater subject to a
variety of conditions.  No process or domestic
wastewater discharges are expected from the
roads or pads involved in the Proposed Project,
so there is no need for an individual NPDES
permit authorization for the project.

The EPA also requires coverage of storm water
discharges from certain industrial and
construction activities under one of the NPDES
general permits for such discharges in the State
of Alaska.  Storm water runoff from oil and gas
exploration, production, processing, or treatment
operations or transmission facilities is not
subject to NPDES general permit coverage if the
discharge is composed entirely of flows that do
not come into contact with any overburden, raw
material, product, or waste products located on
the site of such operations (33 USC 1342(l)(2)). 

Permit coverage is required for storm water that
is contaminated by pollutants derived from on-

site operations and for construction activities
associated with road and pad development.

The applicant will file a Notice of Intent with the
EPA for authorization under the NPDES
General Permit for Stormwater Discharges from
Construction Activities, prepare a SWPPP
before starting construction activities, and file a
Notice of Termination following completion of
construction.  The proposed activities are
consistent with the NPDES general permit.  

1.6.1.6 SPCC Plan (EPA)

The applicant anticipates that its construction
contractors will use bulk storage fuel tanks for
refueling construction equipment, and will
contractually obligate its contractor(s) to prepare
and implement SPCC Plans for the Proposed
Project.  Drilling rigs and drilling associated
equipment will be fueled from both bulk
containers (diesel only) and mobile refueling
trucks.  

With respect to operating facilities, most fuel-
burning equipment will rely on natural gas or
propane.  A small fuel tank for an electric
generator might be present, but its capacity is
not expected to exceed 660 gallons.  If fuel oil
or gasoline storage exceeds the 1,330-liter/660-
gallon threshold, the applicant will prepare and
implement a SPCC Plan.

1.6.1.7 Clean Water Act Section 404
Permit (USACE)

An amended Application for Department of the
Army Permit (Engineering Form 4345) was
submitted to the USACE Regulatory Functions
Branch on October 18, 2001, concurrently with
the amended ROW application to the USFWS.
The USACE will conduct its public notice and
permitting process concurrently with the
USFWS ROW application process.  A copy of
the USACE Section 404 Permit Application is
included in Appendix D.
1.6.1.8 Notice of Staking/Permit to Drill

(BLM)

The applicant filed a notice of staking with the
BLM for the proposed sidetrack from BHU 22-
25 (BHU 22A-25) on July 17, 2001, and for the
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proposed NS-A well (BHU 12-36) on September
5, 2000.  

In accordance with Onshore Oil and Gas Order
No. 1, the applicant must also file applications
for permit to drill with the BLM.  The
applications will contain more detailed
information regarding the proposed drilling
operations.  The drilling operations will be
conducted in accordance with Onshore Oil and
Gas Order No. 2.  These requirements apply
only to the North SRS, where the BLM focuses
primarily on down-hole activity and equipment
to prevent the release of uncontrolled fluids or
gas to the surface of federal leases.  The
applicant will use well designs that have been
approved for exploration drilling and production
in the adjacent SRF and other on-shore oil and
gas wells in the general region.

1.6.1.9 Cultural Resources Compliance
(USFWS)

Additional archaeological inventories will be
completed by the applicant as discussed in
correspondence (Appendix C) between the
USFWS and the Alaska State Historic
Preservation Officer (June 27, 2001, and
August 1, 2001, respectively).  The applicant
will provide the results of these inventories to
the USFWS in a timely fashion in order that
required consultations can be completed.  Copies
of these reports will be provided to the State
Historic Preservation Officer and CIRI.

1.6.1.10 Executive Orders

Federal agencies must take into account other
policies of the Federal government that are not
related to specific permits.  The President of the
United States has issued the following EOs:

• EOs 11988 and 11990 direct federal
agencies to minimize destruction, loss, or
degradation of floodplains and wetlands,
and to preserve and enhance the natural and
beneficial value of floodplains and wetlands
on federal lands.

• EO 12898 directs federal agencies to assess
whether their actions have
disproportionately high and adverse human

or environmental effects on minority and
low-income populations. 

• EO 13112 directs federal agencies to take no
action that they believe is likely to cause or
promote the introduction or spread of
invasive (non-native) species, unless there is
a determination that benefits clearly
outweigh potential harm, and there are no
feasible or prudent alternatives.  

• EO 13212 directs federal agencies to
expedite their review of permits or take
other actions as necessary to accelerate the
completion of energy-related projects, while
maintaining safety, public health, and
environmental protection.

1.6.2 State Permits and Approvals

The following sections address State of Alaska
permits and approvals that may pertain to
construction and operation of SRS exploration,
pipeline, and production facilities.

1.6.2.1 Alaska Coastal Management
Program Consistency
Determination (ADGC)

The Proposed Project lies on federal lands
managed by the USFWS.  These lands are
generally excluded from the Alaska Coastal
Zone (15 CFR 923.33).  It is expected that, since
the project does not cross the Swanson River,
and since surface estate ownership interests of
TNC are addressed in the ANILCA process, a
Coastal Consistency Determination will not be
required.  However, an Alaska Coastal
Management Program review might be
conducted if ADGC, in consultation with state
and local agencies, decides there will be
reasonably foreseeable effects on coastal
resources.  ADGC administers the Alaska
Coastal Management Program following
guidance established in the KPB Coastal
Management Program (KPB, 1990) and will be
asked to provide a decision regarding program
applicability.  If a determination is deemed
necessary, an application will be made.
Appendix E lists the applicable enforceable
policies of the KPB Coastal Management
Program and compares them with the Proposed
Project.
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1.6.2.2 Water Use Permit (ADNR)

If water is required to support drilling and
production activities, the applicant will submit
an application to ADNR for water use.  Water
sources requested might include wells and
surface waters, although surface water use is not
anticipated.  The applicant will permit and
install water wells at each pad.  Water use is
discussed in Section 3.1.4.

1.6.2.3 Air Quality Control Permits
(ADEC)

Oil and gas operations within the existing SRF
are regulated under the federal Clean Air Act
(40 CFR 61) and the Alaska Air Quality Control
regulations (18 Alaska Administrative Code
[AAC] 50).  On May 21, 1976, the SRF was
issued an Air Quality Control permit to operate
(No. AQC-373).  This permit was rescinded on
April 28, 1980, and an air quality permit was not
required until propagation of the Clean Air Act
Title V regulations.  As required by Title V, an
application for an Air Quality Control Operating
Permit (Application No. A000059) was
submitted to ADEC in October 1997.  ADEC
did not respond within 60 days; therefore, in
December 1997, the application was deemed
complete by default.  An amended permit
application was submitted on July 13, 2001.  On
July 18, 2001, ADEC found that the permit
application was substantially complete and
authorized the applicant to operate in the
existing SRF under the application shield
provisions of Alaska Statute [AS] 46.14.275.

Additional Air Quality Control Permits will be
required for the East SRS and North SRS
because they are outside of the boundary of the
existing SRF, as defined in the permit.  Permit
requirements will be reviewed to determine
applicability at several junctures, including:  

• Exploration drilling and well testing
• Construction of production facilities
• Operation of production facilities

It is assumed that exploration drilling and well
testing will be planned and operated in
compliance with the Permit-By-Rule for

(Portable) Drilling Rigs and Associated
Equipment (18 AAC 50.390).  By definition (18
AAC 50.990), portable oil and gas operations
encompass oil and gas well drilling and testing
operations, including test flare and all equipment
associated with the camp.

Operation under the Permit-by-Rule for
(Portable) Drilling Rigs and Associated
Equipment will require that:

• The owner or operator notify ADEC before
operating under this section at any location. 

• The portable oil and gas operations are not
located within ¼-mile of another drill rig or
test flare that is simultaneously operating, or
another or group of sources that have the
potential to emit over 100 tons of per year of
regulated air contaminants.

• The drill rig operates for no more than 270
rig days in any 12 consecutive months at a
single pad.

• No more than 1.5 million gallons of fuel oil
are burned in any 12 consecutive months at
a single pad.

• Daily logs are maintained that are accessible
and demonstrate compliance.  Log records
must be maintained for at least 60 months
after the date of entry.

• Exhaust stacks must discharge emissions
vertically

• Sulfur content of the fuel is limited to: 5,000
parts per million (ppm) sulfur by weight if
the general public is excluded from within
100 meters of the pad edge, 2,500 ppm
sulfur by weight if the general public is
excluded from within 30 meters of the pad
edge, or 1,500 ppm sulfur by weight.

• Documentation that the owner or operator
has the legal authority to exclude the public
and institution of a surveillance plan, if
exclusion of the public is the basis used to
burn fuel with a sulfur content exceeding
1,500 ppm.

• Response to, documentation of, and ADEC
notification of any complaints from the
public.
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If the decision were made to develop a site into a
production facility, a construction permit may be
required under AS 46.14.130(a)(5)(A).  This
statute requires a construction permit to allow
construction of a new industrial facility with a
total rated capacity greater than 5 tons per hour,
fuel burning equipment with a rated capacity
over 50 million British thermal units per hour, or
several other criteria.

Modifications to an existing facility that would
increase the actual emissions of an air
contaminant for which an air quality standard
has been established will also require a
construction permit (18 AAC 50.300(h)(2)).

An operating permit may be required for
ongoing operation of the facility.

1.6.2.4 Oil Discharge Prevention and
Contingency Plan Exemption for
Gas Wells (ADEC)

The Proposed Project will tie into the SRF,
which is required to have an Oil Discharge
Prevention and Contingency Plan (18 AAC 75).
However, the Proposed Project is related strictly
to natural gas.  Based on the limited potential for
encountering oil, ADEC may waive the
requirement for an Oil Discharge Prevention and
Contingency Plan.

1.6.2.5 Storm Water Pollution
Prevention Plan (ADEC)

The NPDES General Permit for Storm Water
Discharges from Construction Activities
requires the operator to develop and implement
an SWPPP for use on site.  The SWPPP must be
submitted to ADEC for review as provided for
under 18 AAC 72.600.  The applicant will
prepare and submit an SWPPP to ADEC for
review at least 30 days before commencement of
construction activities in the field.

1.6.2.6 Excavation Dewatering
Wastewater Disposal Permits
(ADEC)

A State of Alaska Excavating Dewatering
Wastewater Disposal Permit will be required for
discharge of water from excavation dewatering.

The Proposed Project activities are consistent
with General Wastewater Disposal Permit No.
9940-DB002 issued by ADEC.  This general
permit applies to any volume of wastewater
disposal from excavation that takes place during
construction or earthwork. If water were
discharged to waters of the United States,
NPDES permitting would also be required.

1.6.2.7 Hydrostatic Testing Wastewater
Discharge (ADEC)

ADEC has issued Wastewater General Permit
No. 9940-DB003 for disposing up to 1,000,000
gallons per day of water used for hydrostatic
testing.  Applicants wishing to conduct disposal
activities under this permit and whose estimated
total discharge volume is greater than 50,000
gallons must submit a Notice of Disposal to
ADEC.  However, the limitations and
requirements of this permit apply to all
hydrostatic testing wastewater-disposal activities
to uplands.  Although this permit is available for
use on the Proposed Project, the applicant may
elect to discharge hydrostatic testing wastewater
in the SRF Class II injection well.  

1.6.2.8 Permit to Drill and Sundry
Notice (AOGCC)

Activities at ES-A and ES-B require a Permit to
Drill from AOGCC before drilling, redrilling, or
deepening exploratory, development, service,
and stratigraphic test wells.  If determined to be
necessary, the applicant will also submit a
Sundry Notice to AOGCC for down-hole
activities. 

1.6.2.9 Title 16 Fish Habitat Permit
(ADF&G)

It is not anticipated that any access road or
pipeline will cross a stream specified by
ADF&G as being important for the spawning,
rearing, or migration of anadromous fish, or any
stream that supports resident fish species.
Therefore, an ADF&G Fish Habitat Permit will
not be required.  However, if ADF&G
determines a road or pipeline will cross a fish-
bearing stream, the applicant will apply for the
necessary ADF&G permits.
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1.6.2.10 Temporary Drilling Waste
Storage Plan Approval (ADEC)

In accordance with 18 AAC 60.430, the
applicant will submit a storage plan to ADEC
for approval to temporarily store drilling wastes
at the various pads.  Temporary storage (less
than 1 year) of drilling wastes does not require a
permit, but a storage plan must be submitted.
ADEC approval may also be required under a
Solid Waste Treatment Facility Permit (18 AAC
50.010) to grind cuttings, depending on the size
of the facility.  Downhole disposal of wastes is
regulated by AOGCC.
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2.0 PROPOSED PROJECT AND
ALTERNATIVES

The applicant’s ROW application is for
development of natural gas exploration and
production facilities in the East SRS and North
SRS.  Proposed development includes material
sites, roads, pipelines, and utilities between the
SRF and new facilities in the East SRS and
North SRS, and well pads for exploration and
production.  This chapter describes the Proposed
Project and the full range of alternatives
considered.  Design of the Proposed Project and
identification of alternatives has been an
evolving process.  Both the Proposed Project
and potential alternatives described in this
section reflect input gained from ongoing project
evaluation by the applicant, as well as insight
from public and agency meetings.  In October
2001, the applicant changed the Proposed
Project to incorporate results of additional
research on the technical feasibility of various
alternatives and comments received regarding
impact mitigation.  On May 16, 2002, the
applicant provided USFWS with a letter to
further clarify and amend the Proposed Project.
In summary, the amendments include:

• Eliminating the proposed road and pipeline
crossing of the Swanson River.

• Using directional drilling from a new, larger
pad located to reach the two eastern-most
targeted natural gas geological structures,
with a net reduction of one drill pad.

• Eliminating 2 miles of access road and
adjacent pipeline/utility system.

• Using existing disturbed areas from former
seismic lines for access, with a net reduction
of 7.6 miles of access road and pipeline
through undisturbed vegetation.

The May 16, 2002, letter also included a
description of facilities and areas in the SRF that
the Proposed Project would require for staging,
support, gas transport, waste management, and
gas handling.  These facilities and areas in the
SRF are considered part of the Proposed Project.
However, they are not discussed further in this
DEIS because activities and environmental

consequences will not change from existing
conditions as a result of the Proposed Project.

Alternatives to the Proposed Project fall within
the following categories:

• Leave natural gas reserves unexplored and
undeveloped (No Action).

• Change the size or location of facilities.

• Access reserves and potential gas deposits
by methods other than a gravel road.

The applicant’s Proposed Project is discussed in
Section 2.1.  The No Action alternative is
discussed in Section 2.2, Section 2.3 describes
action alternatives that are evaluated in this
DEIS, and Section 2.4 describes action
alternatives that have been eliminated from
further consideration in this DEIS.  The
alternatives selected for further consideration in
this DEIS are addressed in Chapter 3.0 and
evaluated in Chapter 4.0.  None of the
alternatives involve changes to function or
operation of the SRF: therefore, description of
the alternatives does not address existing
facilities and operational practices at the SRF.

2.1 PROPOSED PROJECT

As discussed in Section 1.1, the Proposed
Project consists of exploration, delineation, and
production of up to two natural gas satellite
fields adjoining the SRF.  At North SRS, natural
gas reserves were discovered 35 years ago, but
only recently have these reserves become
potentially economically recoverable.  At East
SRS, the presence and recoverability of natural
gas reserves have not yet been verified by
exploratory drilling, although the applicant has
evaluated geophysical studies in the area.

Figure 2-1 depicts a conceptual schedule for
exploration, development, and reclamation of
the Proposed Project.  Major activities include:

• Staking the ROW, gravel sources, and drill
site(s).

• Agency approvals of the ROW, gravel
sources, and drill sites.
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• Mobilization of equipment and construction
of the access road(s) and pad(s).

• Mobilization and erection of the drill rig,
followed by drilling, testing, and evaluation.

• Construction of a pipeline/utility system.

• Installation of production facilities.

Development of the East SRS and North SRS
will begin with gravel road construction linking
these new areas to the existing road system in
the SRF (Figure 1-2).  

Pads and roads are referred to in this DEIS using
location codes, derived as follows:

• “ES” signifies East Swanson River Satellite
development, while “NS” signifies North
Swanson River Satellite development.  Pads
are identified by a suffix letter: A, B, C.
Thus, ES-A is the first pad to be constructed
in the East SRS.  

• In the North SRS, drilling will take place at
an existing pad (BHU 22-25), in addition to
NS-A.  BHU 22-25 derives its name from its
location within the BHU lease, in Section
25, Township 9 North, Range 9 West, SM.

• Proposed access road and pipeline
alignments are coded with a 2-letter prefix
and the number “1”: ES-1 and NS-1.
Alternative alignments considered in this
DEIS are identified similarly, by prefix and
number: ES-2, NS-2, etc. 

For East SRS, development will start with
construction of a gravel access road (ES-1) to a
gravel pad (ES-A).  If initial exploration results
at ES-A warrant further development, another
increment of gravel access road will be
constructed to one additional gravel pad (ES-B).  

At North SRS, some exploration has already
been conducted.  The Proposed Project includes
drilling delineation and development wells,
constructing a gathering line, and installing
production facilities at an existing gravel pad
(BHU 22-25).  If reserves warrant, an additional
pad (NS-A) with connecting road and pipeline
might be constructed at North SRS.  

All natural gas produced from the satellites will
be routed to SRF facilities to take advantage of
the existing infrastructure and to minimize
environmental impacts and cost. 

2.1.1 Sequence of Activities

The applicant proposes that work elements be
completed sequentially.  Each new element will
proceed only when there is adequate data to
support the reasonable expectation that
development of one or more gas fields is
commercially viable.  For example, clearing for
pipeline/utilities will not happen until it has been
determined that production of natural gas is
warranted.  Likewise, access to ES-B will not be
constructed if drilling at ES-A does not provide
favorable results.  However, for NEPA purposes,
this DEIS evaluates the effects of the Proposed
Project to include full development of both the
East SRS and North SRS.  This development
will likely occur over a number of seasons, or
years, and some elements may never be
constructed.  

If there is no discovery at a drill site,
reclamation will begin as specified in the
USFWS ROW Permit.  If the discovery of
natural gas is only marginally economic at the
time, a decision on development might extend
over a considerable time frame.  In such a case,
final reclamation will be deferred until there is
reasonable certainty that the resource will not be
economically viable in the foreseeable future. 

For NEPA purposes, this DEIS assumes there
will be sequential development, beginning with
East SRS and then North SRS. However, if
market conditions dictate expedited
development of North SRS (i.e., BHU 22-25),
development there could begin before
exploration, testing, or evaluations are
completed in East SRS.

In East SRS, construction work for access road
ES-1 to ES-A is proposed to begin as early as
ground conditions support mobilization of
construction equipment—most likely in June
2003.  The decision to start a specific element,
however, takes into account available data,
along with commercial viability.
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ID Task Name Duration
1 Issue ROW and Special Use Permits 0 days

2 East SRS 993 days

3 Stake ROW/Gravel Pit/Pad 63 days

4 Mobilize and Get Cultural Clearance 22 days

5 Construct Route to Pad ES-A 65 days

6 Setup Drill Rig and Drill Water Well 10 days

7 Drill and Log Exploration Well 45 days

8 Remove Drill Rig 4 days

9 Test Well 65 days

10 Evaluate Data 88 days

11 Is ES-A Production Viable?
Yes:  Go to ES-A Production & ES-B Exploration
No: Go to Close ES-A/Restoration

0 days

12 ES-A Production 165 days

13 Construct Test Pipeline(Pad ES-A to SRF) 65 days

14 Produce Gas 100 days

15 ES-B Exploration 323 days

16 Stake Route to ES-B and Pad 22 days

17 Construct Road and Pad ES-B 44 days

18 Setup Drill Rig 10 days

19 Directional Drill @ 2 targets 90 days

20 Remove Drill Rig 4 days

21 Test Well 65 days

22 Evaluate Data 88 days

23 ES-A Closure/Restoration 605 days

24 Restore Pad and Road 297 days

25 Verify Restoration Effectiveness 82 days

26 Is ES-B Production Viable?
Yes: Go to ES-B Production
No: Go to ES-B Closure/Restoration

0 days

27 ES-B Production 135 days

28 Construct Pipeline (ES-B to ES-A) 65 days

29 Produce Gas 60 days

30 ES-B Closure/Restoration 299 days

31 Mobilize/Demobilize ES-B 151 days

32 Restore Road and Pad 66 days

33 Verify Restoration Effectiveness 82 days

34 North SRS 453 days

35 Stake ROW/Gravel Pit/Pad 30 days

36 Mobilize and Get Cultural Clearance 22 days

37 Construct Road and Pads 33 days

38 Setup Drill Rig 10 days

39 Drill BHU 22-25 45 days

40 Test Well 65 days

41 Evaluate Data 88 days

42 Setup Drill Rig 10 days

43 Drill Well NS-A 45 days

44 Test Well 65 days

45 Evaluate Data 88 days

46 Is North SRS Viable?
Yes: Go to Develop N SRS
No: Go to Close N SRS

0 days

47 N SRS Production 105 days

48 Produce Gas 105 days

49 N SRS Closure 82 days

50 Close/Restore Pads 82 days

2/1

6/22

9/16

9/19

                  Unocal and its partners will develop the field

  infrastructure incrementally in response to evaluation of

  borehole data from pad ES-A, and subsequently at pads

  ES-B and BHU 22-25.  Decision points are shown on this

  diagram as milestones (black diamond shapes).  The

  schedule identifies these decision points as leading to

  alternative courses of action: green for development tasks

  and red for demobilization tasks.

  While the milestones are shown as unique points in time,

  the actual process of decision-making may entail an

  indefinite time period.  Market conditions, quantity and

  quality of natural gas reserves, and other business

  considerations may extend the time required for decision-

  making.

  The time scale used in this diagram illustrates the most

  expeditous undertaking of development (or demobilization)

  tasks that might be reasonably expected.

  Under all timing scenarios, road and pad construction and

  restoration are only scheduled in summertime.

  Construction of the pipeline/utility system can occur any

  season after access road is in place.

  Schedule is constructed on the basis of one well per pad.

  Additional wells may be drilled based on initial findings.
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2003 2004 2005 2006 2007

Development Task Demobilize Task Milestone Summary

SWANSON RIVER SATELLITES DEVELOPMENT SCHEDULE 

MWH FIGURE 2-1

Project: swansonsched5-29
Date: Thu 7/25/02
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Surveying and staking of ES-1 to ES-A will
occur as early in 2003 as possible under a
separate Special Use Permit.  Clearing
vegetation along the ES-1 to ES-A segment will
be initiated as soon as the ROW Permit is
issued, weather permitting.

The applicant proposes to undertake material
site development and road, pad, and pipeline
construction during the summer construction
season.  Summer construction provides the
following advantages:

• Avoids problems associated with attempting
construction in the winter, such as
excavation of frozen soils.

• Allows identification of wetlands and
waterbodies so they can be avoided.

• Reduces construction costs.

• Eliminates the need for snow removal.

• Avoids risks associated with freezing and
thawing damage of wetlands when
equipment gets stuck.

• Reduces safety hazards for workers.

• Makes segregation of soils used for
reclamation easier.

Mobilization for construction of ES-1 and ES-A
will take up to 22 working days, followed by
construction, which will take approximately 65
working days.  Exploration will require
approximately 10 working days for equipment
set-up, 45 working days for drilling each well,
and 65 working days for testing.  Up to four
wells could be drilled at ES-A.  Equipment will
be operated in compliance with air quality
permit requirements.  The pipeline between ES-
A and the SRF will be constructed only if
natural gas reserves at ES-A warrant production;
approximately 65 working days are required to
complete the pipeline.  Timing for each
successive element in the East SRS will be
contingent on seasonal weather constraints, rig
availability, and commercial priorities.
Production from ES-A could start as early as late
2004 or early 2005.

Proposed extension of access road ES-1 and
construction of ES-B will also be contingent on
reserves found at ES-A.  The extent of
directional drilling from ES-B to natural gas
targets in the vicinity of that pad will depend on
actual results of drilling to each target.  Up to six
wells could be drilled at ES-B.  Evaluation of
natural gas reserves drilled from ES-B is not
expected to be completed until spring 2005.

At North SRS, road and pipeline construction to
enable development could begin as early as
summer 2004.  Drilling could be underway
within 5 months.  Production equipment will be
installed, and production at BHU 22-25 could
begin within 18 months from initiation of the
project.  Construction of an additional well pad
at NS-A, drilling, and development of associated
facilities will begin if warranted by the natural
gas reserves found at BHU 22-25.  Once the
gravel access road and gravel pad are
constructed, the timing for drill rig mobilization
and drilling will be contingent on seasonal
weather constraints, drill rig availability, and
commercial priorities.  Current information
indicates that development of the BHU and
BHU 22-25 are only marginally economic and
the schedule will be driven by business
decisions, as more information becomes
available from other activities.

The applicant anticipates that production at the
SRS fields will last approximately 20 years;
however, new technologies developed during the
course of the project could prolong the
anticipated production life.  After production
ceases, the wells will be plugged; facilities,
pads, and roads will be removed; and restoration
activities conducted.  

Reclamation will be initiated under one of two
conditions: drilling or other exploration
activities do not provide favorable geologic
information, or the field reserves are depleted.
For example, under the first reclamation
scenario at East SRS (i.e., no discovery of a
commercially viable deposit of natural gas), ES-
1 and ES-A will be reclaimed.  Clearing for the
adjacent pipeline/utility system will not happen,
and extending ES-1 to ES-B and directional
drilling from ES-B will not take place.  
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Under the second reclamation scenario (i.e., no
producible reserves remain), the applicant will
reclaim all producing facilities.  It is noted that
initiation of final reclamation may be delayed to
the extent that discoveries show that reserves are
marginally economic at present, but may change
with time.

2.1.2 Location

Locations of proposed facilities are described in
this section.  Proposed alignments of access
roads with adjoining, buried pipeline/utility
systems in both satellite areas were selected to
be as short as practicable, partially using
previously cleared routes through the Project
Area while avoiding wetlands to the maximum
extent practicable.

The proposed road and pipeline/utility system
associated with East SRS is approximately 8.3
miles long.  The road extends eastward from the
SRF for approximately 6.4 miles to ES-A, then
runs east and north approximately 1.9 miles to
ES-B (Figure 1-2).  Proposed pad ES-A is
located approximately 1,320 feet northwest of
Grus Lake.  Proposed pad ES-B is located
approximately 1,740 feet southwest of the
Swanson River and 870 feet northwest of
Sunrise Lake. 

The proposed road and pipeline/utility system
associated with North SRS is approximately 3.5
miles long.  The road extends north from the
SRF approximately 2.2 miles to NS-A, then
continues north approximately 1.3 miles to BHU
22-25 (Figure 1-2).  Proposed NS-A is located
approximately 1 mile east of Africa Lake, and
the existing BHU 22-25 pad and well is located
approximately 0.6 miles east of Scaup Lake.  

2.1.3 Road and Pipeline Corridors

The proposed alignments for East SRS and
North SRS will include a one-lane gravel road
with turnouts and an adjoining pipeline corridor.
The proposed ROW width is 100 feet.  Within
the ROW corridor, the width of the area cleared
will vary.  During exploration, an area sufficient
for road construction and associated uses will be
cleared, generally 50 feet wide, but increasing to

75 feet wide at turnout locations (Figures 2-2
and 2-3).  There are 12 turnouts planned for ES-
1 and four for NS-1.  The actual footprint of the
road (exclusive of turnouts) will range from 27
to 35 feet wide, depending on topography.
Turnouts will add an additional 20 feet of
footprint width.  

If sufficient quantities of natural gas are
discovered to make production commercially
viable, a pipeline/utility system will be added
adjoining the road.  Installation of the pipeline
and associated utilities will increase the width of
the cleared area by an additional 25 to 50 feet
(Figures 2-4 and 2-5).  In some areas, the entire
100-foot width of the ROW corridor would be
cleared.

Several road and pipeline/utility system
alignments were considered for accessing East
SRS and North SRS.  Under the Proposed
Project, the ROW will serve both the road and
the pipeline.  The proposed alignment follows
routes that were already partially disturbed by
seismic line clearing, and avoids wetlands to the
maximum extent practicable.  

The proposed road route for East SRS is
Alignment ES-1, which begins at the edge of the
SRF near Tank Setting 1-27.  Total distance to
ES-B is approximately 8.3 miles and the
alignment consists of three segments: South
Entrance and Trunk Segments from the SRF to
ES-A, and the South Krein Segment from ES-A
to ES-B.  

The South Entrance Segment follows reclaimed
roads east and north for 2.1 miles.  The Trunk
Segment turns east and follows an existing
seismic trail (except for a short deviation around
a deep sedge wetland) for 3.3 miles, then turns
northeast through undisturbed land for about 1
mile to ES-A.  The alignment comes within
1,980 feet of Quill Lake.  From ES-A, the South
Krein Segment traverses north approximately
0.25 miles, then between two small, unnamed
ponds and south of Krein Lake for
approximately 0.65 miles.  The route turns to the
east for approximately 0.50 miles, then curves
northwest of Sunrise Lake for approximately
0.50 miles to ES-B.  Therefore, 
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the total length of access roads in East SRS will
be approximately 8.3 miles.

This route was selected to minimize the amount
of undisturbed land affected by the road and
pipeline/utility system and to incorporate use of
directional drilling to avoid a bridge and
pipeline/utility system crossing of the Swanson
River.  This route also connects the East SRS
directly to tank settings, other infrastructure
within the SRF, and potential gravel sources.

For North SRS, the proposed route is Alignment
NS-1, which begins at the ARCO Alaska, Inc.
(ARCO) Bufflehead ROW at the northern end of
the SRF.  Total distance to BHU 22-25 is
approximately 3.5 miles.  The route follows the
recently reclaimed road to the site of the
reclaimed Bufflehead exploration pad, then
continues north-northeast around a large wetland
complex, intersecting with proposed 

Pad NS-A, and ending at the existing BHU 22-
25.  

This route was selected to: 1) minimize the
amount of road and pipeline needed, which in
turn reduces costs of construction, operation,
and reclamation; and 2) minimize the amount of
habitat disruption, taking advantage of
previously disturbed land and avoiding wetlands
to the extent possible.  Under this scenario, the
3.5-mile pipeline/utility system and road will be
placed in a single ROW.  An additional 1.9
miles of pipeine/utility system will be
constructed along the existing road from the
northern end of the SRF, south to Tank Setting
2-15.

Gravel requirements for the proposed roads and
pads (including access to off-road gravel) in East
SRS and North SRS are estimated to be
approximately 278,600 cubic yards (Table 2-1). 

Table 2-1 Proposed Project Fill Material Requirements

Length Turnouts

Proposed Roads (Feet) Miles Number cy

Fill Material
Required

(cy)

Fill in
Wetlands

(cy)
NS-1 17,800 3.4 4 920 56,800 8,068
ES-1 (SRF to Pad ES-A) 33,600 6.4 9 2,070 108,200 16,647
ES-1 (ES-A to ES-B) 10,100 1.9 3 690 32,200 3,242.5
Total Road Material 61,500 11.7 16 3,680 197,200 27,958

Minimum
Depth

Typical
Depth

Fill Material
Required

Fill in
Wetlands

Pads
Length
(feet)

Width
(feet) (Feet) (Feet) (cy) (cy)

NS-A 400 300 3 4.25 19,100 0
BHU 22-251 400 300 3 4.25 11,700 0
ES-A 400 300 3 4.25 19,100 0
ES-B 485 385 3 4.55 31,500 0
Total Pad Material 81,400 0
Total Fill Requirements 278,600 27,958
Key:
1 – BHU 22-25 has an existing 105 by 305 pad that will be expanded
BHU – Birch Hill Unit
cy – cubic yards (fill quantities are rounded to nearest 50)
ES – East Satellite
NS – North Satellite
SRF – Swanson River Field
Estimates calculated by MWH, Anchorage, Alaska, October 16, 2001.

2.1.4 Pad Design Design criteria for sizing a well pad are based on
providing adequate space for:
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• Safe and efficient movement and operation
of vehicles, the drill rig, and ancillary
equipment.

• Staging materials, mud preparation, support
trailers, and production equipment.

• Emergency response and snow removal
operations that reduce risk of spills traveling
off a pad.

• Material storage and temporary storage of
wastes.

• Multiple production wells and support
equipment expected during the productive
life of the natural gas deposits.

The proposed ES-A and NS-A will each have a
footprint of approximately 300 by 400 feet
(about 2.75 acres).  A larger pad is required at
ES-B because two remote natural gas targets and
more wells will be drilled from this pad.  In a
timbered area, some trees will be removed for a
distance of 5 feet from the toe of the pad to
ensure safe equipment operation and to prevent a
falling tree from hitting the pad.  On a case-by-
case basis, larger trees might also be removed if
they could fall and potentially damage the berm
or facilities on the pad.  

BHU 22-25 has an existing footprint of
approximately 105 by 305 feet, with an adjacent
80- by 80-foot reserve pit that has been closed.
Existing facilities at BHU 22-25 include a
capped gas well and a capped 6-inch water well.
Expansion of BHU 22-25 will avoid disturbing
the existing, closed reserve pit.  The final size of
BHU 22-25 will be approximately 300- by 400
feet.

At full production, up to four wells might be
installed on each of ES-A, NS-A, and BHU 22-
25; whereas up to six wells might be installed on
ES-B.  Typical rigs used on the Kenai Peninsula
require a minimum 25-foot offset between wells.

A 300- by 400-foot pad provides adequate space
for facilities in the typical exploration and
development configuration shown in Figure 2-6.
Since ES-B will also be used to directionally
drill wells to two different geologic prospects,

the pad footprint has been increased to a total of
385 by 450 feet (about 4.0 acres – Figure 2-7).

Except for additional space for drilling more
wells, the layout of ES-B will be similar to that
for the other three pads.  The rectangular
footprint shown on Figures 2-6 and 2-7 may be
modified for construction based on site-specific
conditions.  

Because it is not currently possible to predict
what rig will be available or suitable for drilling,
the SRS pads are sized to support any of the drill
rigs currently operating in Southcentral Alaska. 

Approximately 19,100 cubic yards of pit run
gravel fill material will be required for
construction of each 300- by 400-foot pad, with
a minimum fill depth of 3 feet (Table 2-1).

Final depth of fill will be based on results of soil
boring prior to construction.  Approximately
31,500 cubic yards of pit run gravel fill material
will be required for the larger ES-B, with a
minimum fill depth of 3 feet.  An additional
11,700 cubic yards of pit run gravel fill
materials is estimated to be required for
upgrading BHU 22-25.  The estimated total
gravel requirements for all pads will be
approximately 81,400 cubic yards.

2.1.5 Clearing and Construction

Techniques for clearing and construction of
gravel roads and pads will be similar at both
satellite areas.  One notable difference is that
BHU 22-25 already exists in the North SRS, but
will require additional gravel and grading to
make it suitable for development.  

2.1.5.1 Clearing Activities

Staking and surveying of the proposed ES-1
road alignment to and including ES-A and
Material Site G-7 will begin after USFWS
approval.  Upon receipt of the USFWS ROW 
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Permit, crews will clear trees and brush with a
hydroaxe or chain saw.  Woody debris from
hydroaxe clearing will be left scattered within
clearing limits away from the road footprint.
Stumps and felled trees within the road footprint
area either will be removed and disposed in a
manner that does not create a fire hazard or
habitat for bark beetles or related insects, or will
be placed along the alignment for future use
during reclamation.

Woody debris and organic soils stripped for
construction will be stockpiled and stabilized in
nearby uplands at the edge of the clearing limits
within the alignment.  If necessary, stabilization
of organic stockpiles and slopes of roads and
pads will include grading and seeding.  Woody
debris will be reduced by limbing and bucking
larger trees.  Brushy material may be crushed or
mulched and used for restoration activities. 

The final alignment might have minor
adjustments that are based on field conditions
encountered during surveying or construction.

2.1.5.2 Road and Pad Construction

Construction of the road to ES-A in the East
SRS and to BHU 22-25 in the North SRS will
begin after clearing and grubbing is initiated.
Roads and well pads will be constructed of pit
run gravel.  No concrete or asphalt surfacing will
be used.  Roads and pads are scheduled to be
built during the summer season to ensure that
materials are properly drained, placed, and
compacted, avoiding the seasonal freeze/thaw
problems associated with winter construction.
Where necessary, fill will be placed on a sub-
grade stabilization fabric to segregate native
soils from imported gravel, increase stability,
and reduce the amount of fill required.  Sources
of gravel material are discussed in Section 2.1.6.  

Construction of the road to ES-A will take about
90 days (65 working days).  Construction
equipment will likely include a hydroaxe, end-
and/or belly-dump trucks, bulldozers, a water
truck, a grader, and a backhoe.  The extent of
gravel hauling will depend upon the source of
the gravel.  Traffic during road and pad
construction will average approximately 107

gravel truck trips per day, based on a capacity of
18 cubic yards per truck.  Additionally, up to 50
light truck and passenger vehicle trips will be
required.

Roads will be approximately 18 feet wide at the
crown with design side slopes of 1.5:1.  Turnout
areas will be located at approximately 0.5-mile
intervals for vehicle passing.  Turnouts will be
approximately 20 feet wide by 150 feet long
(Figure 2-3).  Thickness of the road and width of
the road base will vary with terrain.  The
footprint may be as wide as 50 feet with addition
of a turnout, but will typically be limited to
approximately 31 feet to retain a 3-foot
thickness and full crown width of 18 feet
(Figure 2-2).  Roads might be wider in turns so
that drill rigs can be safely moved.

Culverts will be installed, as needed, to maintain
hydrologic conditions and prevent damming of
water on the upgradient side of the road.  No
anadromous fish streams will be crossed by the
proposed access roads.  In the event that small
waterways provide unexpected fish habitat,
culverts will be installed to accommodate fish
passage, in compliance with ADF&G Fish
Habitat Permits.

To the extent possible, specific pad locations
will take advantage of topography, avoid
wetland areas, and be approved by the USFWS.
If sensitive wetland areas or water bodies are
identified at a site, the pad will be relocated or
silt fences will be erected to contain sediment
generated during construction.  In areas where
underlying soils are soft or wet, fill will be
placed on geotextile fabric to increase stability
and reduce amount of fill required (Figure 2-6).

Drilling and production pads will have a
continuous gravel berm around the perimeter of
the pad surface (Figure 2-6).  The pad surface
will be graded to allow for drainage and
collection of surface waters in a common sump.
A portion of each pad will be lined with
geotextile fabric to prevent extraneous fluids
(e.g., surface water) from entering the drill site
area and to contain potential spills (e.g., fuel,
glycol, or drilling fluid) on the drill pad.
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2.1.5.3 Mobilization and Temporary
Facilities

Temporary support facilities and equipment
staging areas are intrinsic to construction of
roads, pads, and pipelines.  Before road, pad, or
pipeline construction activities begin, the
contractor will mobilize and stage equipment
and materials to the SRF by truck along existing
roads.  Placing these facilities and resources
close to the work area minimizes traffic and
associated impacts.  All construction and staging
activities will be subject to conditions of the
USFWS permits and the ROW Permit.  Initial
mobilization of materials and equipment is
expected to take approximately 15 days for the
access roads and pads (Figure 2-1).
Approximately 15 days will also be needed
before pipeline construction begins.  

Temporary support facilities typically include an
office trailer on wheels, sanitary facilities, an
equipment maintenance area, and a fuel storage
and dispensing area.  These temporary facilities
will be placed on existing pads at the SRF near
access to the East SRS and North SRS.  Sanitary
facilities will be placed close to daily work sites,
as needed.  Sanitary wastes will be collected in
an approved holding tank and hauled to an
approved facility for disposal.  All temporary
facilities will be removed at the end of
construction activities.  No living quarters will
be required for construction crews.  Crews will
report to work each day from lodging in nearby
communities.  

2.1.5.4 Fuel Storage and Dispensing

Fuel for construction equipment will be stored in
bulk containers and mobile refueling trucks.
Only diesel fuel will be stored in quantity.  The
size of fuel tank used will vary with contractor
and rig selection.  Typical storage capacity is
2,000 to 8,000 gallons, but may be as high as
30,000 gallons.  Fuel storage during road and
pad construction will occur at existing SRF
facilities, but on each drill pad during drilling.
Bulk fuel storage may consist of any of the
following:

• Steel tanks placed within lined secondary
containment areas.

• Double-walled tanks.

• Fuel bladders placed within lined secondary
containment areas.

• Tanker trailers placed within lined
secondary containment areas.

Containment areas will be sized to hold 110
percent of the volume of the largest tank at the
facility.  All fuel-containment areas will be
equipped with absorbent material and spill
cleanup tools for rapid response to an
emergency.  Leak detection in fuel storage areas
will be by visual inspection of facilities and by
tracking fuel usage.  All fuel storage will comply
with the USFWS Region 7 Fuel Storage Policy,
which is included as Appendix G.  In addition,
the applicant will require its construction
contractors to prepare oil and fuel storage and
spill prevention, countermeasure, and
contingency plans as required by the EPA for
this Proposed Project.  These plans will be
submitted to the USFWS for review and
approval before mobilization.

Vehicles using gasoline will be refueled off site.
Small volumes of gasoline (less than 5 gallons)
for chainsaws and other light equipment will be
stored in dispensing containers.  Refueling will
follow best management practices approved by
the USFWS.  

2.1.6 Gravel Sources

Table 2-1 summarizes the gravel quantities
needed at East SRS and North SRS for the
Proposed Project and alternatives.  The
combined proposed East SRS and North SRS
development involves constructing 11.7 miles of
gravel access road, with 13 turnouts, 3 new drill
pads, and expanding an existing pad.  Access
road and pad construction will require
approximately 278,600 cubic yards of gravel.  

In accord with the settlement agreement between
the USDOI, State of Alaska, and CIRI (ratified
by PL 94-204, Section 12, on January 2, 1976),
federally owned sand and gravel reasonably
necessary for the Proposed Project must be made
available, subject to regulations now in effect.
Material sites are subject to approval under
KNWR Special Use Permits
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The applicant has proposed use of existing
approved or new approved gravel sources within
the KNWR.  Figure 2-8 shows the location of
seven potential gravel sources within the KNWR
and SRF being considered for use in this DEIS.

Proposed gravel sources are summarized in
Table 2-2, and discussed further below.  Gravel
sources shown in Figure 2-8 that are excluded
from further consideration in this DEIS are
discussed in Section 2.4.

Table 2-2 Potential Gravel Sources

Site
Number

Source
Type Facility Size

Estimated
Cubic Yards of

Gravel Comment
G-1 Existing

SRF mine
site

Existing
Gravel Pit

Unknown <5,000 Existing pit near the end of its useful life.

G-2 Existing
SRF mine

site

Existing
Gravel Pit

Unknown 27,000 In active use as source for SRF gravel
maintenance materials.

G-3 New SRS
mine site

Gravel
Prospect

Unknown Unknown Identified from hand-held auguring.
Accessible along proposed route.
Development of G-3 will require
construction of an approximately 1,000-
foot access road from the proposed ES-1
alignment.

G-4 New SRS
mine site

Gravel
Prospect

Unknown Unknown Identified from interpretation of geophysical
(seismic) data.  Accessible along proposed
route.

G-71 New SRF
mine site

Gravel
source

undeveloped

700 feet by
1,200 feet

293,000
(confirmed)

Borehole information revealed a significant
volume of gravel.

Key: 
< – less than
1 – From Tikka, 2002
ES-1 – East Swanson Road 1
SRF – Swanson River Field
SRS – Swanson River Satellite

2.1.6.1 Existing SRF Gravel Mine Sites

Two mine sites in the SRF remain available for
active use (Figure 2-8).  Pit 21-8 (Material Site
G-1) was the main source for much of the field’s
more recent developments, but is now nearly
depleted.  Another pit, located near Pad 323-9
(Material Site G-2), is reported to have a larger
volume of recoverable gravel available (up to
27,000 cubic yards).  Additional exploitation of
G-2 may require additional permitting from the
KNWR to allow expansion.  In addition, the
applicant may have to defer to SRF needs for
use of gravel mined from within the existing
field.  The applicant wants to maintain the
option of using Material Sites G-1 or G-2 if use
of proposed Material Site G-7 is delayed.

2.1.6.2 New SRF Gravel Mine Site (G-7)

The applicant identified a prospect for a gravel
mine site in the vicinity of SRF Pads 21-3 and
14-34, where several pits and borehole logs
showed gravelly materials along the roadway.
This site, known as G-7, is adjacent to an old
gravel mine site that has been closed for some
time.  A material site evaluation conducted for
the applicant (Tikka, 2002) indicates that
approximately 293,000 cubic yards of material
is available from a 700- by 1,200-foot area (19.2
acres).  Development of this site will require
clearing the vegetation, removing about 3 feet of
overburden, and excavating a maximum of 18
feet deep (approximately 4 feet above the water
table).  Use of this site will require crossing the
Swanson River over an existing bridge.
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2.1.6.3 New SRS Gravel Mine Sites

Several potential gravel source areas were
identified from hand-held-auger boreholes along
the proposed ES-1 route and from seismic
interpretation in the vicinity of East SRS (Figure
2-8).  No further delineation or characterization
has been performed at these sites to identify the
extent and quality of materials.  Findings of the
borehole data are discussed in Section 3.1.3.3.

Material Sites G-3 and G-4 are attractive
because of their location adjacent to the
proposed route.  If the proposed ES-1 alignment
is selected, development of G-3 will require
construction of approximately 1,000 feet of
access road.  No additional access roads will be
required to reach G-4.  The location of these
material sites along the route will minimize haul
distance.  Hauling material over a bridge across
the Swanson River can be avoided.

2.1.7 Well Drilling Activities

Drilling exploration and production wells and
re-entering existing wells involve similar surface
activities.  Drilling is the most safety-critical and
expensive of all exploration and production
activities.  Accordingly, significant efforts are
undertaken to protect personnel and minimize
drilling costs.  These efforts include: ensuring
materials and equipment are available when
needed, providing on-site temporary housing for
critical personnel, minimizing well complexity
to reduce rig operating time, ensuring adequate
pad space for work and storage, and minimizing
waste generation by reusing produced water
where possible. 

2.1.7.1 Drilling Operations

After a drill pad has been constructed or
upgraded, wells will be drilled or re-entered
using standard practices in accordance with
AOGCC requirements.  In North SRS (federal
subsurface), BLM regulations will also be in
effect.  Surface activities subject to review in
this DEIS include: 

• Equipment and supplies transported to and
stored on the well pad.

• Well cellar construction and liner
installation. 

• Drilling mud preparation.

• Operating drill rigs in accordance with Air
Quality Regulations.

• Temporarily storing drill cuttings in
containers or in a lined drilling waste
containment constructed to ADEC
requirements.

• Recycling fluids generated during drilling to
mix mud, with ultimate disposal by injection
or other approved waste disposal method.

• Demobilizing the drill rig.

• Testing and flaring in accordance with Air
Quality Regulations.

• Perforation, testing, and (possibly)
production of the well.  If necessary, testing,
flaring, or venting will be conducted in
accordance with the applicable air permit.

A drilling rig will be used on all pads.  A
perimeter of 25 to 50 feet is required for
work/access area around the rig.  Additional
space is required for support equipment, an
office, materials, and drilling up to six wells
(Figures 2-6 and 2-7).  With the nearest existing
storage area about 5 miles away in the SRF and
only one-lane road access, it is impractical to
routinely truck large equipment and large
amounts of materials and supplies to and from
the drill site.  Therefore, items routinely needed
will be stored on the pad.
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Drilling will normally be completed with water-
based, inhibited polymer mud with potassium
chloride added for density and formation
damage control.  A small amount of synthetic
lubricant could also be added.  The chloride
content is expected to be 30,000 ppm or less.
This type of mud system has been used many
times to drill on-shore natural gas wells and for
platform drilling operations in Cook Inlet. 

Water-based drilling mud is preferred because of
the ease of handling and limited environmental
concerns.  Typically, drilling mud is charged
with dissolved salts to more closely match the
salinity of water found at depth in the drill
boring.  However, if boring encounters clays
that swell upon inundation, oil-based (diesel)
mud is preferred to limit the potential for
problems associated with swelling clays.  There
is some potential that oil-based drilling muds
will be required for the Proposed Project.

During normal drilling operations, there are no
sleeping quarters required for the drill rig crew.
Drill rig crews of approximately 6 to 12 people,
with occasionally up to 20 people, work 12-hour
shifts and then drive home.  A break trailer that
has a kitchen area, lockers, restrooms, and a
washer and dryer is provided for daily use.  Up
to two, but sometimes as many as five, people
routinely stay on-site overnight, depending upon
the specific well operation (e.g., logging,
completions, or testing).  Office/quarters trailers
are provided for these individuals.  The break
and office/quarters trailers are fully self-
contained and have wastewater holding tanks
that can be pumped for off-site disposal at an
approved facility.

In addition to natural gas exploration and
production wells, water wells may be also
drilled at each pad.  Water from these wells will
be used for temporary operations facilities (but
not as potable water), mixing drilling fluids,
equipment wash down, and emergency response
(e.g., fire suppression). Freshwater requirements
are expected to average 500 barrels, or 21,000
gallons per day, with a maximum of 42,000
gallons per day.  This maximum water use is for
“building the mud” and only lasts a few days.
Total water use for drilling each well is
approximately 1 million gallons.  After initial

exploration or re-entry, water use for drilling
activities will greatly decrease.  Water wells will
comply with applicable local and state
requirements for construction, operation, and
abandonment.

Personnel will rely on bottled water for drinking.
Sanitary wastes will be collected in an approved
holding tank and hauled to an approved
sanitation facility for disposal.  Household and
approved industrial garbage will be hauled to the
KPB Landfill in Soldotna.  All personnel will be
trained in the proper management of food
supplies and waste to minimize attracting
wildlife.  Feeding and hazing wildlife will be
prohibited as per company policy and state law.

To drill the natural gas wells, the applicant will
contract use of a drill rig and utilize the services
of a drilling contractor.  Several drilling rigs are
potentially available, including rigs owned by
Marathon, Inlet Drilling, and Nabors Alaska.
Selection of a drill rig will be based on
availability, air permit requirements, and timing
of work.

2.1.7.2 Fuel Storage and Secondary
Containment

Snowmelt and precipitation will be allowed to
infiltrate into the gravel pad, except where
secondary containment is required around
material storage areas.  Any runoff that does
occur from the gravel pad will be directed by the
slope of the pad surface to a sump on a corner of
the pad (Figures 2-6 and 2-7).

Secondary containment will be provided for
bulk fuel storage, either through use of double-
walled tankage or a lined and bermed secondary
earth structure under single-walled tanks,
bladders, or tank trailers.  Fuel storage for each
pad will be guided by a rig-specific SPCC Plan,
in accordance with state and federal regulations.

Containment areas will be sized to hold 110
percent of the volume of the largest tank or
container in the containment area.  All pads will
be equipped with absorbent material and spill
cleanup tools for rapid response to an
emergency.  Leak detection in fuel storage areas
will be by visual inspection of facilities and also
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by tracking fuel usage.  All fuel storage will
comply with the USFWS Region 7 Fuel Storage
Policy (Appendix G).  In addition, the applicant
will require its drilling contractors to prepare oil
and fuel storage and spill response plans for this
project, which will be submitted to the USFWS
for review and approval before mobilization.

Vehicles using gasoline will be refueled off site.
Small amounts of gasoline required for light
equipment will be stored in dispensing
containers.  Refueling will follow best
management practices approved by the USFWS.

2.1.7.3 Drilling Waste Storage and
Disposal

Drilling wastes will be produced during new
well construction and well re-entry activities.
Wastes will include drilling fluids, drill cuttings,
drilling mud, and water from production tests.
The applicant does not intend to construct
reserve pits at well sites.  Drilling wastes will be
temporarily stored in lined, earthen containment
areas or leak-proof steel containers that meet the
requirements of ADEC drilling-waste regulation
18 AAC 60.430.  To keep the disturbed footprint
as small as practicable, the Proposed Project
assumes that temporary storage of drilling
wastes will occur at the SRF Central Drilling
Waste Disposal Area and not at the drill sites.  

The volume of drilling mud and cuttings
generated from typical well construction is
conservatively estimated at 3,000 barrels
(126,000 gallons).  Drilling and workover
wastes will ultimately be hauled to an SRF Class
II disposal well.  Waste materials will be slurried
as required for injection.  Alternately, and with
appropriate agency approval, some muds and
cuttings could be washed for use as gravel or
injected down the annulus of the newly drilled
well once a long casing string has been
cemented in place.  Injection depth will be 3,000
feet or deeper, subject to state and federal
regulations, into a sand structure of high salinity. 

Currently, the majority of the drilling wastes
(including drilling mud, fluids, cuttings, and
produced waters) at the SRF are injected
underground into injection wells.  The SRF has

five disposal wells and four enhanced recovery
wells permitted by AOGCC.  The wells are
monitored regularly and tested for mechanical
integrity every 4 years.  Contamination issues
related to injection practices are minimal, but
not nonexistent.  

Before the use of injection wells to dispose
drilling wastes, unlined reserve pits were used at
the SRF.  The reserve pits held drilling muds
and cuttings and have been the subject of
contamination investigations at various locations
around the State of Alaska.  At the SRF, many
of the old reserve pits are difficult to locate
because they were buried or are overgrown with
vegetation since they were used.  ADEC
inspected 68 drill sites where reserve pits would
have been located within the SRF and concluded
that no apparent contamination exists at those
sites. The sites were formally closed in
accordance with State Solid Waste regulations in
May 1999.  

Some drill cuttings generated within the KNWR
are being processed and recycled for use as
clean gravel outside of the refuge (Marathon,
2001). Wastes that are inappropriate for
injection or recycling are disposed at a permitted
solid waste disposal facility (USFWS, 2001c).

2.1.7.4 Well Testing

Following successful completion of drilling or
re-entry, wells will be tested to determine
reservoir quality and deliverability per
requirements of AOGCC and, where relevant,
the BLM. 

When testing wells without a pipeline to a
central treating facility, a portable separator will
be set up at the well pad to separate and measure
the liquid and gas.  A flare stack will be installed
consistent with permit requirements, and
connected to the separator by piping.  The flare
stack will be equipped with an ignition system
so that the natural gas could be ignited at the end
of the flare during testing operations.  If it is
necessary to initiate flow by “stacking” or
venting gas, a portable trailer equipped with a
scrubber will be used.  Gas will be vented at the
location until flow can be maintained.  An on-
site, 500-barrel (21,000-gallon) produced fluids
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tank may be utilized during testing.  If a pipeline
is available, wells may be tested by piping gas
into existing production facilities.  Any
necessary flaring at existing production facilities
will be conducted in conformance with
applicable permit requirements.

2.1.8 Pipelines and Utilities

The following pipelines and utility lines may be
installed in a common trench:

• A 4- to 10-inch-diameter steel pipeline for
natural gas transport.

• A 3- to 4-inch-diameter pipeline constructed
of high-density polyethylene (HDPE) for
transport of produced water for disposal by
injection into a permitted Class II
underground disposal well.

• A secondary, 4- to 6-inch-diameter steel
pipeline as a backup system for product
delivery.

• Electrical service lines for delivery of power
to Project Area well sites.

These pipelines and utility lines are described in
greater detail below.

2.1.8.1 Natural Gas Pipeline

Steel pipe, 4- to 10-inches in diameter, will be
used to transport natural gas for the Proposed
Project.  The pipe will have an external coating
and corrosion coupons for monitoring corrosion,
in addition to continuous impressed current
cathodic protection.  The pipeline will be
designed and constructed to comply with
accepted industry practices and codes.  Pipe
selected for this project will be designed for a
maximum allowable operating pressure of not
less than 1,480 pounds per square inch gauge
(psig).

Pipe will be shipped to the project in 40-foot-
long sections.  Conventional shielded metal arc
welding will be used to connect pipe sections.
Ten percent of all welds will be radiographed to
ensure that no defects are present.  Inspections
will be in accordance with American Society of
Mechanical Engineers Specification 31.8.

Before being put into service, the pipeline will
be hydrotested to 150 percent of the design
maximum allowable operating pressure.
Depending upon the season of the year,
additives may be added to lower the freezing
point of the water.  Summer testing and
discharge is preferred, which precludes the need
for additives.  Hydrotest water will be disposed
in compliance with regulatory requirements.

2.1.8.2 Produced-Water Pipeline

Natural gas reservoirs typically produce water
during their lifetime.  Initially, water production
may be low, but as time passes, the volume of
produced water may increase.  Until a reservoir
is in production, there is no way to accurately
predict the amount of water that will be
produced.  On the basis of experience with other
operating fields on the Kenai Peninsula, the
applicant has elected to install a 3- to 4-inch-
diameter pipeline to transport water produced at
SRS well sites.  The produced water will be
disposed by injection into an existing, permitted
Class II underground-disposal well at the SRF.
The pipeline will be constructed of HDPE
because of its durability and resistance to
corrosion and degradation by water containing
dissolved minerals and salts.  HDPE is also
resistant to cracking or breaking from freezing
or movement.  

HDPE pipe will be brought to the site on spools
and placed in the same trench as the natural gas
pipeline.  Before being placed in service, the
HDPE pipe will be hydrotested in accordance
with the manufacturer’s specification.
Depending upon the season of the year,
additives may be added to lower the freezing
point of the produced water.  Summer testing
and discharge is preferred, which precludes the
need for additives.  Hydrotest water will be
disposed in compliance with regulatory
requirements.

The applicant may elect not to operate the
produced water pipeline.  When the produced
water pipeline is not operating, water collected
at production facilities will be trucked at regular
intervals to an existing injection well for
disposal.  The level of produced water in
holding tanks will be monitored by telemetry.
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2.1.8.3 Secondary Products Line

A 4- to 6-inch-diameter steel secondary products
pipeline may be buried along with the primary
4- to 10-inch-diameter steel pipeline.  If
installed, the secondary pipeline may serve a
variety of functions, including:

• Providing a spare line if the primary gas or
produced water line becomes damaged or
plugged.

• Providing a more efficiently sized pipeline
when gas production decreases toward the
end of the reservoir’s life.

• Allowing additional gas or water
transportation capacity in the future, if the
need arises, without additional disturbance
of the restored surface.

The applicant does not plan to use the secondary
products pipeline to transport crude oil.  Use of
this line to transport crude oil will require a
separate ROW application and preparation of a
supplemental EIS.

The secondary products line will meet industry
standards and practices for construction and
operation.  Inspection and corrosion prevention
will be equivalent to that for the primary natural
gas pipeline (Section 2.1.8).  

2.1.8.4 Electrical Utility Line

As an alternative to on-site power generation,
electric utility lines may be placed in the trench
along with the previously described pipelines.  It
is likely that two utility lines will be placed: an
operating line and a spare line.  Electricity from
the SRF most likely will be transmitted to the
East and North SRS areas at 12.47 thousand
volts, three-phase, alternating current.  If on-site
generation is utilized, the emission source will
be added to the applicant’s Title V
application(s), if required.
2.1.8.5 Pipeline/Utility Construction

Under the Proposed Project, pipelines and utility
lines will be buried adjacent to roads within the
ROW.  The trench will be constructed by
equipment operating as close to the toe of the

roadbed as practicable (Figure 2-5).  To
minimize the area disturbed for pipeline
construction, staging, pipe assembly operations,
and laydown equipment will operate from the
road surface where practicable.  A survey crew
will stake clearing limits and limits of the
excavation.  Instances might arise where
alignments are shifted to mitigate habitat
impacts; however, minor adjustments might
occur within the ROW.  Since the area was
glaciated, it is possible some realignment of the
pipeline route away from the road might be
required if massive boulders are encountered
during excavation.

Pipeline construction will begin with clearing
and grubbing for the pipeline trench in the same
manner described for the road in Section 2.1.5.1.

To bury pipelines and utilities, a trench
approximately 10 feet wide and averaging 4 feet
deep will be excavated with a tracked backhoe
(Figure 2-5).  Trench width will depend on the
pipelines/utilities that are installed.  Trench
plugs of relatively impervious material will be
used at intervals to minimize water flow along
the trench alignment.

The vegetative mat and underlying soil
excavated from the pipeline trench using a
backhoe will be stockpiled separately, if
possible.  Excavated soil will be stockpiled
adjacent to the trench and used for backfill.
When backfilling the trench, the vegetative mat
and underlying soil will be replaced in the trench
with the vegetative mat on top.  The vegetative
mat contains indigenous seeds and plant sources
that will assist re-establishment of native
vegetation and provide a diversity of vegetation
types.  Efforts will be made to place vegetative
mats and underlying soils from wetlands back
into wetlands, and vegetative mats and
underlying soils from uplands back into uplands.  

The pipeline/utility system will be installed from
the adjacent road surface to the maximum extent
practicable, but some equipment will still need
to operate in the area cleared for the pipeline.
Trucks and side-boom bulldozers will typically
operate from the road surface.  Backhoes used to
excavate the pipeline trench and bulldozers used
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to backfill the trench will operate off of the road.  

In wetland areas, backhoes will operate from
timber rig mats to prevent equipment from
bogging down and causing excessive surface
damage to the wetland surface.  Timber rig mats
are typically 20- by 40-feet, and have cable
slings attached to facilitate placement by the
backhoes.  Wide track, low ground-pressure
equipment may also be used to further reduce
the likelihood of wetland surface damage.

Because sections of the alternative pipeline
routes are in or near wetlands, excavation
dewatering is expected.  Techniques to control
sedimentation from excavation dewatering will
include:

• Using silt fences.

• Impounding water by discharging into
natural depressions.

Wherever possible, water from excavations will
be discharged to upland areas.  If the dewatering
site is not near upland areas, water will be
discharged into wetlands.  In either instance,
discharges will be made in accordance with
wastewater discharge permits issued by the EPA
(Stormwater NPDES General Permit) or ADEC
(General Permit).  Permits from these agencies
place limitations on the quality and quantity of
the discharge.

2.1.9 Production Activities

Production at the SRS includes all activities that
will occur during the producing life of the
natural gas wells.  Activities include:
construction and operation of the facilities that
will be placed on the well pads and monitoring
of those facilities; hazardous materials storage
and use; security throughout SRS roads, pipeline
corridors, and well pads; and monitoring the
buried pipelines.  This section describes each of
these activities.

2.1.9.1 Construction

Construction of facilities to support production
at the East SRS well pads could begin
immediately following evaluation of the wells, if

well test results are favorable and weather
permits.  Construction of facilities to support
production at BHU 22-25 and NS-A could begin
as soon as permits are available, subject to
investment strategy, but a more likely scenario is
that this will not take place until after
exploration at East SRS (ES-A) is completed.  

Production facilities may be constructed as self-
contained units set on pile-type foundations, or
as individual units placed on poured concrete
foundations, both with spill containment.
Efforts will be made to minimize the size of the
production equipment, in keeping with the
minimum practical pad size that has been
selected for the Proposed Project.  Equipment
installed at the pad may include the following:

• A pig launcher where the gas pipeline leaves
the pad.

• Gas process equipment such as a gas-fired
indirect line heater, inline separator,
contactor tower, and regenerator skid.

• Utility building to house a small (less than
230-barrel or 9,760-gallon) tank for process
water, small fuel gas scrubber, and metering
pump for freeze protection.

• Alarm and electrical control generator
package.

2.1.9.2 Solid Waste Disposal

Household and nonhazardous industrial solid
wastes will be disposed at the KPB Soldotna
Landfill.  Hazardous wastes, if any, will be
turned over to a Resource Conservation and
Recovery Act (RCRA) hazardous waste
contractor for disposal at a permitted facility.
No wastes will remain on site; therefore, the
impact of solid waste disposal from the
Proposed Project is considered to be
insignificant and short-term.
2.1.9.3 Hazardous Materials

One of the requirements for obtaining a ROW
Permit from the USFWS is identification of any
hazardous materials that will be used, produced,
transported, or stored on or within the ROW or
ROW facilities.  A hazardous material is defined
for these purposes as: any substance, pollutant,
or contaminant listed as hazardous under the
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Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of
1980, as amended, and its regulations.  The
definition of hazardous materials under
CERCLA includes any hazardous waste as
defined by RCRA of 1976, as amended.  The
term does not include natural gas or petroleum,
including crude oil (or any fraction thereof) that
is not otherwise specifically listed or designated
as a hazardous material under CERCLA Section
101(14), 423 USC 9601(14).  

The following chemicals are expected to be used
at each of the four SRS locations during
production:

• Triethylene glycol will be used in
dehydration equipment, at a working
volume of 220 gallons, with an additional 75
gallons in on-site storage.

• Ethylene glycol will be used in gas
conditioning equipment, at an approximate
working volume of 1,000 gallons.

• Methanol will be used to chemically inhibit
hydrate formation or freezing within gas
pipelines, at an anticipated on-site storage of
500 gallons.

• Corrosion inhibitor (a blend of
butoxyethanol, imidazoline, and quarternary
ammonium salt in a hydrocarbon solvent)
may be used to protect pipeline integrity.

• Small quantities of substances used in heavy
equipment operations.

2.1.9.4 Security

All critical facility and pipeline functions will be
monitored 24 hours per day by radio telemetry
signal at the SRF, which will be operated by the
applicant.  Production and pipeline emergency
shutdown will be accomplished by automated
controls, in addition to remotely operated
shutdown by the applicant at the SRF.

Access to roads within the East SRS and North
SRS will be through the SRF road system,
which is already gated to restrict public road
access.  Notices to the public will be displayed
at each well pad stating that the pads are
operated by the applicant and providing a

contact for obtaining permission to access the
area.  Fences have not traditionally been used
within the KNWR to restrict either road- or off-
road vehicle access as they may inhibit wildlife
movement.  Public exclusion zones will be
established and maintained around each drill pad
during drilling and testing, as required by the
controlling air quality permit.

2.1.9.5 Pipeline Monitoring

The pipelines will transport natural gas from
East SRS and North SRS well sites to
production facilities at the SRF.  The anticipated
maximum allowable operating pressure of the
natural gas pipelines is expected to be no less
than 1,480 psig.  The pipeline operating pressure
and flow rates will be monitored by telemetry
(radio signal) from the SRF.

Unocal’s Standard Operating and Maintenance
Procedures Manual provides the basis for
monitoring activities.  Pipeline-specific
procedures will be developed for the gathering
lines constructed for this Proposed Project.
Measures for maintaining the pipelines will
include use of maintenance and cleaning pigs to
remove sludge, debris, fluids, and other by-
products that precipitate out of the process
stream.  In-line inspection corrosion detection
pigs may be used to detect loss of base metal in
the pipe wall inner and outer surfaces, and
corrosion coupons will be placed in the system
on a routine basis to monitor corrosion rates.  In
addition, a chemical-inhibition program or
passive or impressed current cathodic protection
may be installed, depending on assessment of
soil conditions found during pipeline
installation.  Finally, visual- and gas-detection
monitoring along the pipeline ROW will occur.
Regulation 49 CFR 192, administered by the
U.S. Department of Transportation, Office of
Pipeline Safety, does not apply to the Proposed
Project because it will be an onshore gathering
pipeline in an area outside the limits of any
incorporated or unincorporated city, town, or
village.  
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2.1.10 Demobilization and Restoration

Under the General Surface Use Plan approved
by CIRI and the USFWS (USFWS, 1980): 

“Any surface damage must be reclaimed
by CIRI, it’s successors and assigns, as
rapidly as practicable without
unreasonable interference with the
rights of extraction.  All holes, pits, and
excavation that may be authorized and
constructed will be filled and covered to
the satisfaction of the [USFWS].  All
structures and debris of any nature
whatsoever will be removed upon
completion of operations or at such time
as any such materials are no longer
necessary for operations unless the
[USFWS] requests or gives delay for the
removal of same.  A surety bond shall be
filed in a reasonable amount as
determined by the [USFWS].”

Responsibility and standards for reclamation are
addressed at a variety of levels and instruments.
For the Proposed Project, these include:

• Federal and State law and regulation

• Leases from CIRI to the applicant

• Leases from the USDOI

• General Surface Use Plan approved by CIRI
and the USFWS

• Terms and conditions in any TNC ROW

• Terms and conditions in the ANILCA Title
IX ROW from the USFWS and associated
other federal and state permits

In the event a commercially viable natural gas
resource is not discovered by drilling from ES-
A, reclamation of the initial increment of 6.4
miles of access road (ES-1) to and including ES-
A will be initiated.  This will include removing
gravel from the road and pad for reuse, restoring
natural drainage (as appropriate), and
revegetation of the area disturbed by the
footprint of the road and pad.  With a discovery
of a commercially-viable natural gas resource at
ES-A, the applicant will prepare a reclamation
plan for reclaiming the South Krein Segment

and ES-B.  Similar reclamation plans will be
submitted to the USFWS for review and
approval prior to the initiation of each element
of the Proposed Project. 

Upon project completion (when the natural gas
reserves have been depleted and production
activities have ceased), the procedures outlined
in Sections 2.1.10.1 and 2.1.10.2 will be
followed. 

2.1.10.1 Post Construction Stabilization
and Monitoring

Post construction activities will include
stabilizing areas disturbed during gravel mining
and road, pad, and pipeline construction to
prevent erosion and promote revegetation.
Stabilization and monitoring will be conducted
as per a project Restoration Plan approved by
the USFWS.  Post construction stabilization
means protecting disturbed areas from erosion
until final project closure and restoration by
grading, revegetation, and use of common
erosion control techniques.

Stabilizing Areas Disturbed During Road
Construction.  All construction equipment and
supplies will be removed during construction
demobilization.  All facility areas, including
roads and material sites, will be inspected to
ensure that they are cleaned up to the
satisfaction of the USFWS and private surface
owners (when facilities are on non-federal land).
Areas disturbed during road construction will be
graded to blend with natural contours, and
protected to prevent erosion.  Organic debris
(dead falls, tree and brush stumps, etc.) and
rocks removed during clearing and brushing will
be left within the ROW after construction is
completed.  Stabilization will be conducted in
accordance with the CIRI and federal leases and
the approved Restoration Plan.

Stabilizing the Pipeline Alignment.  Generally,
when the pipeline trench is backfilled, there will
be excess material from bulking of soils.  This
material will be placed on top of the excavated
area to facilitate drainage from the site and to
compensate for normal subsidence expected
over time.
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In areas where maintaining pre-existing drainage
patterns is a concern, soil will not be placed
above natural grade.  Drainage swales will be
constructed to maintain drainage across the
pipeline alignment.  If necessary in downslope
areas, ditch checks and check dams will be
constructed to prevent erosion before vegetation
is re-established.  To prevent the trench from
acting as a subsurface drain, possibly draining
wetland areas, backfill will be properly
compacted using tracked vehicles.  If drainage
occurs during construction, earth fill or sandbags
may be used to dam a ditch at intervals. 

Overburden, organic soils, and the vegetative
mat stockpiled during excavation will be placed
as the final cover layer of backfilling.  Organic
debris (dead falls, tree and brush stumps, etc.)
and rocks removed from clearing and brushing
for construction of the pipeline/utility system
will be returned to and spread over the pipeline
alignment after construction is completed.  To
promote regrowth of indigenous plant species,
revegetation will be conducted in accordance
with an approved Restoration Plan.

Monitoring stabilized areas will be
accomplished in accordance with an approved
Restoration Plan.  For additional detail on
restoration and monitoring, see Section 2.1.10.2.

2.1.10.2 Production Shutdown, Final
Closure, and Restoration

Project life is estimated to be 20 years; however,
new technologies developed during the course of
the project could prolong the production life of
natural gas resources in the Project Area.
Restoration will occur following cessation of
production or abandonment of a specific project
element or segment.  Restoration means
returning a disturbed area to as near its original
physical condition and biological productivity
and diversity as practicable.

Upon cessation of production operations, buried
natural gas pipelines will be pigged to remove
all liquids.  The applicant is proposing that all
buried pipelines be abandoned in place to
minimize additional disturbance and impacts to
the vegetated ROW.  Site assessments will be
conducted along the pipeline route to determine
whether any previously unrecognized
contamination has occurred and, if so, cleanup
activities will be conducted.

Prior to final closure, the applicant will develop
a Restoration Plan for approval by the KNWR
Refuge Manager.  The performance-based
Restoration Plan will involve proven habitat
restoration technology.  The goal is restoration
of disturbed areas to coincide with surrounding
habitats.  Exploration and production facilities
will be removed unless directed otherwise by the
Refuge Manager.  Roads and pads will be
restored by removing gravel and culverts,
grading to blend with natural contours,
spreading overburden (if available), and seeding
in accordance with the approved Restoration
Plan.  

2.1.11 Mitigation Measures
Incorporated in the Proposed
Project

A variety of mitigation measures have been
incorporated in the design of the Proposed
Project by the applicant, as shown in Table 2-3.
Many of these elements were derived in
response to public scoping comments, and have
been selected in part due to their reduced impact
on the environment.

2.2 NO ACTION ALTERNATIVE

The No Action Alternative means that a ROW
would not be granted by the USFWS, or a
Department of the Army Permit would not be
granted by the USACE for the Proposed Project,
and that the associated natural gas resources
would not be developed.  The USFWS does not 

Table 2-3 Measures Incorporated in the Proposed Project

Action Taken Benefit
Eliminate river crossing Reduce potential impacts to wildlife and recreationists.
Select upland access route where practicable Minimize potential impacts to wetlands and associated

biota.
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Incorporate directional drilling technology Reduce footprint and areal extent of roads and pads.
Make use of disturbed areas Minimize disruption of undisturbed lands.
Develop project in stages Habitat disruption only occurs when next project

element is determined to warrant further investment by
the applicant.

Use common ROW for roads, turnouts, storage
of spoil and reclamation stockpiles, and
pipeline/utility trench

Reduce footprint associated with access corridor.

Implement pipe laying from roadway Reduce footprint of access corridor.
Bury pipelines Minimize visual impact and limit exposure of pipeline

to environmental hazards. 
Bury power lines with pipelines Minimize time and extent of habitat disruption from

construction impacts.
Restricted vehicle access through the Project
Area

Minimize unauthorized vehicle access and protect
public safety.

Haul sanitary wastewater off site for disposal at
existing permitted facilities

Avoid treated water discharge at project sites.

Transport drilling fluids and muds off site for
disposal at existing permitted facilities

Avoid establishing an on-site disposal facility and
minimize pad size.

Minimize or allow no on-site camp facilities Avoid or minimize impacts from wastewater disposal,
traffic, solid waste management, and energy and
infrastructure development.

Design facilities for portability Expedite facility re-use and facilitate
mobilization/demobilization.

Key: 
ROW – right-of-way

have the authority to implement the No Action
Alternative for this project.  The natural gas
resources that are proposed for development are
either privately owned, or have been previously
leased, thereby constituting valid in holdings
within the KNWR.  Regulations at 43 CFR
36.10 require that the owners of valid inholdings
be provided adequate and feasible access for
economic and other purposes, subject to
reasonable regulation to protect refuge resources
(Section 1.2.1).

CEQ regulations (40 CFR 1502.14(d)) require
that the alternatives analysis in an EIS include
evaluation of the No Action Alternative.
Therefore, Chapter 4.0 compares the
environmental effects of taking No Action to
those associated with the proposed activity and
other reasonable and prudent alternatives, even
though this is not a legal option for the USFWS.
The No Action Alternative establishes a baseline
from which to compare action alternatives.

2.3 ACTION ALTERNATIVES TO
THE PROPOSED PROJECT

This section describes the action alternatives that
will be carried forward in this DEIS for
comparison with the Proposed Project.  Major
elements of these alternatives are summarized in
Table 2-4.  Alternatives considered, but
excluded from further analysis in this DEIS, are
discussed in Section 2.4.
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Table 2-4 Alternatives Included for Further Consideration

Proposed
Project East Swanson Satellite Alternatives

North Swanson
Satellite

Alternatives
Aspects ES-1 + NS-1 ES-1 ES-2 ES-3 ES-4 NS-1 NS-2

Roads
Length (miles) 11.7 8.3 9.8 7.4 9.0 3.4 5.9
Clearing – Width (feet) 50 50 50 50 50 50 50
Cleared Area (acres) 70.6 50.2 59.6 45.1 54.6 20.4 35.8
Fill – Width (feet) 31 31 31 31 31 31 31
Turnouts – Number1 16 12 14 10 12 4 11
Filled Area (acres) (road & turnouts) 44.9 32.0 38.0 28.7 34.8 13.0 23.0
Pipelines
Length (miles) 13.5 8.3 9.8 9.7 11.3 5.3 7.8
Clearing – Width (feet) 50 50 50 50 50 50 50
Cleared Area (acres) 82.1 50.2 59.6 59.0 68.6 31.9 47.3
Pads2

ES-A – Area (acres) 2.75 2.75 2.75 2.75 2.75 NA NA
ES-B – Area (acres) 4 4 4 4 4 NA NA
ES-C – Area (acres) NA NA 2.75 NA 2.75 NA NA
NS-A – Area (acres) 2.75 NA NA NA NA 2.75 2.75
BHU 22-25 – Area (acres) 2.75 NA NA NA NA 2.75 2.75
Total Pad Area (acres) 12.25 6.75 9.5 6.75 9.5 5.5 5.5
Gravel Requirements3

Road (cubic yards) 193,500 137,600 160,900 124,300 145,100 55,900 97,400
Turnouts (cubic yards)4 3,680 2,760 3,220 2,300 2,760 920 2,530
Pads (cubic yards) 4 81,400 50,600 69,700 50,600 69,700 30,800 30,800
Total (cubic yards) 4 278,600 191,000 233,800 177,200 217,600 87,600 130,700
Summaries
Material Site Development – Area
Cleared (acres)

19.2 13.6 16.2 12.3 14.9 5.5 9.6

Total Alignment Clearing Area –
Roads and Pipelines (acres)

152.7 100.4 119.2 104.1 123.2 52.3 83.1

Total Area Disturbed – Road,
Pipeline, Pad, and Material Site
Clearing (acres)

184.2 120.8 144.9 123.2 147.6 63.4 98.4

Total Area Displaced by Gravel –
Road, Turnout, and Pad Footprints
(acres)

57.2 38.7 47.5 35.5 44.3 18.5 28.5

Key:
1 – Each turnout has an area of 3,200 square feet.
2 – Pad clearing and footprint area are essentially the same; however, in wooded areas might clear trees out 5 feet from

the toe of the pad.
3 – Details on gravel requirements for the Proposed Project are provided in Table 2-1.  Similar calculations were used for

the other alternatives.
4 – Rounded to the nearest 100 cubic yards
ES – East Swanson 
BHU – Birch Hill Unit
NA – Not applicable
NS – North Swanson 
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Project alternatives must constitute a complete
project.  However, in the following discussion of
alternatives, only those project elements notably
different from the Proposed Project are
addressed.  All other elements of the project are
essentially the same as the Proposed Project. 

This approach facilitates comparison and
evaluation of alternatives by focusing only on
aspects of each alternative that could result in a
meaningful difference in environmental impact.

2.3.1 Access Road Alignment

Alternative access road alignments that were
evaluated against the Proposed Project in this
DEIS are discussed below.

2.3.1.1 East SRS Alignment Alternative
ES-2

Alignment Alternative East Swanson Road 2
(ES-2) initially follows the same route as
proposed ES-1 to ES-A.  ES-2 then follows a
longer route (North Krein Segment) for
approximately 1.2 miles around the east and
north sides of Krein Lake to East Swanson Pad
C (ES-C – a third pad for more direct drilling to
target gas deposits from the more northern
route), then travels south approximately 0.75
miles to ES-B (Figure 2-9).  This route avoids
crossing between Krein, Grus, and Sunrise
Lakes.  Like the proposed route ES-1 from ES-A
to ES-B, the North Krein Segment will run
through undisturbed land.

ES-2 is longer than ES-1 by approximately 1.5
miles (8,260 feet), and includes two additional
turnouts and an additional drill pad.  This will
require an additional 42,800 cubic yards of
gravel.  These increases will, however, be offset
by reduced costs for well construction achieved
by placing the drill pad in the vicinity of the
target zone, rather than relying on directional
drilling from ES-B.  As with the proposed
action, additional pads (i.e., ES-C and ES-B)
and related access roads will only be constructed
if results from well(s) at ES-A warrant.
Likewise, clearing for a buried pipeline/utility
system will occur only if economically
recoverable reserves of natural gas are detected.

ES-C is associated only with Alternative
Alignments ES-2 and East Swanson Road 4 (ES-
4), both associated with the North Krein
Segment.  ES-C will be constructed only if
results from well(s) on ES-A warrant.
Alternative ES-C is located in Section 11,
Township 8 North, Range 8 West, SM,
approximately 1,320 feet east of the Swanson
River and 1,320 feet north of an unnamed creek
that drains into the Swanson River.  The
addition of ES-C adds a requirement for 19,100
more cubic yards of gravel fill.  This will not
diminish the size of ES-B, as directional drilling
is still required at ES-B for accessing targets to
the east.  Use of ES-C will allow the applicant to
access additional natural gas targets that will not
be accessible from ES-B.

2.3.1.2 East SRS Alignment Alternative
ES-3

Alignment Alternative East Swanson Road 3
(ES-3) – (North Entrance Segment) begins near
Pad 43-15 at the edge of the SRF, and runs east
for approximately 7.4 miles to ES-B (Figure 2-
10).  The basic difference from the proposed
alignment (i.e., ES-1), is that ES-3 follows an
existing, reclaimed road for 1.3 miles, where it
meets the Trunk Segment, then follows the same
route as ES-1 to ES-A and ES-B.  This route is
shorter than ES-1 by approximately 0.9 miles
(4,350 feet) and requires 13,800 fewer cubic
yards of gravel. 

The volume of gas available in East SRS and
North SRS is currently unknown.  If, as
expected, gas volumes are significant, existing
infield SRF pipelines will not have the capacity
to transport gas from both East SRS and North
SRS.  Since the North SRS pipeline terminates
at Tank Setting 2-15, the East SRS pipeline must
terminate at Tank Setting 1-27, or additional
infield pipeline capacity will be required.
Therefore, ES-3 might require construction of
approximately 2.3 miles of additional pipeline
from where it begins in the SRF south to Tank
Setting 1-27 (Figure 2-10), depending on
volume of gas produced. 

The most direct route for the additional infield
pipeline required for ES-3 would be directly
west for about 0.5 miles from the beginning of
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ES-3 to the existing previously disturbed north-
south pipeline corridor which is evident on
aerial photographs.  The new infield pipeline
would follow the north-south corridor for
approximately 1.6 miles, where it would turn
directly east for about 0.2 miles along the
previously disturbed corridor to Tank Setting 1-
27.  If the new infield pipeline were constructed
along existing roads, instead of along the
previously disturbed pipeline corridor south to
Tank Setting 1-27, the total length would be
about 2.6 miles.  

Construction of new infield pipelines along
either the disturbed pipeline corridor or along
existing roads would require clearing additional
vegetation.  The applicant estimates that
construction of new infield pipeline associated
with this alternative would increase costs
significantly.

2.3.1.3 East SRS Alignment Alternative
ES-4

Alignment Alternative ES-4 follows the ES-3
route from SRF Pad 43-15 (North Entrance
Segment) to the Trunk Segment, and then
follows ES-1 to ES-A.  From there it follows the
North Krein Segment around Krein Lake to ES-
C and then south to ES-B (Figure 2-11).  Total
distance will be approximately 0.7 miles (3,908
feet) more than ES-1 and will require
approximately 26,600 cubic yards of additional
gravel.  Alternative ES-4 will also require
additional pipeline/utility system construction to
Tank Setting 1-27, as described in Section
2.3.1.2 for ES-3.

ES-C is associated only with alternative
Alignments ES-2 and ES-4 (North Krein
Segment), and will be constructed only if results
from well(s) on ES-A warrant.  Alternative ES-
C is located in Section 11, Township 8 North,
Range 8 West, SM, approximately 1,320 feet
east of the Swanson River and 1,320 feet north
of an unnamed creek that drains into the
Swanson River.  The addition of ES-C adds a
requirement for 19,100 more cubic yards of
gravel fill.  This will not diminish the size of

ES-B, as directional drilling is still required at
ES-B for accessing targets to the east.  Use of
ES-C will allow the applicant to access
additional natural gas targets that will not be
accessible from ES-B.

2.3.1.4 North SRS Alignment
Alternative NS-2

Alignment Alternative North Swanson Road 2
(NS-2 – Western Route) begins at the northern
end of the SRF, and runs approximately 5.9
miles to NS-A (Figure 2-12).  This alternative
follows an existing “winter trail” that was
originally used for ARCO exploration at BHU
22-25.  NS-2 follows the winter trail north,
passing 660 feet west of a small lake (locally
known as Africa Lake), and continues north
before turning east around the north end of
Scaup Lake, and then south to BHU 22-25, for a
total of 4.7 miles.  From BHU 22-25 – the route
continues south for 1.2 miles through
undisturbed land to NS-A.  

Alternative NS-2 is 2.5 miles (13,376 feet)
longer than NS-1 and has an additional seven
turnouts.  Therefore, NS-2 will require 43,100
more cubic yards of gravel than NS-1.  This
alignment also might necessitate a separate,
more direct ROW for the buried pipeline/utility
system along NS-1.

2.4 ALTERNATIVES CONSIDERED
BUT EXCLUDED FROM
FURTHER ANALYSIS

This section discusses the alternative access
roads, pipeline alignments, material sites, and
pad locations that were considered, but excluded
from further analysis in this DEIS.  These
alternatives and the rationale for their exclusion
are described below and summarized in Table 2-
5.  Excluded alternative pad and route locations
are shown on Figure 2-13.  These alternatives
were considered but rejected for further
evaluation because they were determined to be
technically or economically infeasible.
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Table 2-5 Alternatives Considered but Excluded from Further Consideration

Type of
Alternative Alternative Summary Features Reason for Dismissal

ES-5 Swan Lake Road across river to old
Sunrise Pad (ES-D); will also require
access to pad ES-A first.

Higher cost due to longer route and higher level of
adverse environmental effects, including new crossing
of the Swanson River.

ES-6 Swan Lake Road to ES-E near target east
of the Swanson River; will also require
access to pad ES-A first.

Higher cost due to longer route and higher level of
adverse environmental effects, including new crossing
of the Swanson River.

ES-7 More direct alignment to target sites (part
of original application).

Undesirable route due to wetland crossings and
geotechnical constraints.  Does not make use of land
already disturbed for seismic trails.

NS-3 Contorted loop around Africa and Scaup
Lakes from SRF. Originally proposed for
access to a third target pad site.

Higher cost due to longer route and higher level of
adverse environmental effects.  No benefit to route
without requirement for additional pad.

Alignment of
Access Route

NS-4 Access from Cook Inlet shoreline. Does not facilitate processing and distribution of
product through the SRF.

G-5
G-6

Material sites adjacent to the Swanson
River.

Sites have potential for significant impacts on the
Swanson River and are not needed since G-7 has
sufficient material for the project.  Access roads would
need to be considered.

Pad 12-34 Inactive oil well pad containing 6,600 cy of
gravel.  Pad also contains 5,000 cy of poor
quality gravel from Bufflehead pad
reclamation.

Moderate possibility of contamination.  Pad contains a
closed reserve pit.

Material Sites

Pad 223-28 Inactive shallow gas well and associated
road with about 12,300 cy of gravel.

Well not yet abandoned.

Directional Drilling
from SRF

Use state-of-the-art drilling technology to
extend out underground from existing SRF
facilities.

Technically infeasible, given shallow target gas
producing zones and constraints of local structural
geology.

Ice Road Construct ice road for exploration in lieu of
gravel road.

Feasibility questionable and weather dependant.  Will
not preclude road and pad development for production.

Aircraft Mobilize drill rigs by C-130 Hercules
aircraft or helicopter.

Technically infeasible.  Planned drill rig too heavy to
move by air.  Airstrip, pads, and roads will require
gravel source development.  Air traffic will be
expensive, noisy, and disturbing to KNWR values.

Method of
Access

Temporary Mat
Road

Install temporary matting for a road
surface until gas reserves are proven.

Economically infeasible.

Pad Location Various alternative
sites

Use sites that had been previously
disturbed, such as Bufflehead or Sunrise
pad locations.

Technically infeasible, given shallow target gas
producing zones and constraints of local structural
geology.

Reduce Scope East SRS Only or North SRS Only. Violates ANCSA and ANILCA by arbitrarily preventing
access to privately-held resources

Federal purchase
or trade
development rights

Buy or trade rights to development of gas
reserves.

USFWS not authorized to pursue ownership of
subsurface resources in KNWR.

Reduce Demand
for Gas

Conserve gas and develop alternative
energy sources: solar, wind, hydropower,
etc.

Does not eliminate ANILCA rights for development of
privately held resources.  Does not eliminate demand
for natural gas or diminish market value.

Development
Decisions

Require off-KNWR
gravel sources

Use gravel sources from off the refuge. Economically infeasible.  Settlement agreement
requires federally owned sand and gravel to be made
available if reasonably necessary.

Key:
ANCSA – Alaska Native Claims Settlement Act KNWR – Kenai National Wildlife Refuge
ANILCA – Alaska National Interest Lands Conservation Act NS – North Swanson
cy – cubic yards SRF – Swanson River Field
ES – East Swanson SRS –Swanson River Satellite
 

2.4.1 Access Road Alignment
2.4.1.1 East SRS Alignment Alternative

ES-5

Alignment Alternative East Swanson Road 5
(ES-5) was identified by the USFWS on the
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presumption that directional drilling from this
alignment will eliminate surface use to the east
of Krein Lake.  ES-5 will originate at Swan
Lake Road and head north for 4 miles along an
old ice road towards East Swanson Pad D (ES-
D), located south of Sunrise Lake on the west
side of the Swanson River.  The pad will be in
the same location as the Sunrise Lake Unit No.
1, constructed in 1970.  ES-5 will cross Swan
Creek and the Swanson River (both anadromous
fish streams), as well as various wetlands.  

In addition to direct environmental impacts, ES-
5 also presents public access concerns.  Because
ES-5 will connect directly with Swan Lake
Road, it will provide the public with easier
snowmobile access to an area that is currently
difficult to access.

This alternative does not eliminate drilling at
ES-A and access from the SRF, nor drilling the
northern natural gas target from ES-B since it is
beyond the technical limits for directionally
drilling from ES-D.  Access to ES-B will require
a 1-mile extension of the road from ES-D.  If
production occurs at either ES-B or ES-D, a
pipeline will be built 4 to 5 miles (depending on
if ES-B and ES-D were developed) south along
ES-5 to Swan Lake Road, and then
approximately 7 miles west to the SRF.  

This alternative will result in a total access road
length of approximately 10.4 to 11.4 miles and a
total pipeline corridor length of approximately
17.4 to 18.4 miles, with corresponding increases
in costs and gravel requirements.  Therefore, ES-
5 offers no substantive advantage over ES-1, and
has been eliminated from further consideration
due to environmental impacts and greater cost.

2.4.1.2 East SRS Alignment Alternative
ES-6

Alignment Alternative East Swanson Road 6
(ES-6) will originate at the Swan Lake Road and
head north for 4.3 miles to East Swanson Pad E
(ES-E) on the east side of the Swanson River.
Alternative ES-6 will require crossing Swan
Creek and an unnamed tributary of the Swanson
River (both anadromous fish streams), and
various wetlands.  In addition to direct
environmental impacts, ES-6 also presents
public access concerns.  Like ES-5, ES-6 will
connect directly with Swan Lake Road, and will
provide the public with easier snowmobile
access to an area that is currently difficult to
access.  

In addition to constructing a road to ES-E, a
pipeline will be built from ES-E southward, to
Swan Lake Road, and then approximately 7
miles west to the SRF.  This alternative does not
eliminate drilling at ES-A and access from the
SRF.  ES-6 will result in total access road length
of approximately 10.7 miles and a total pipeline
corridor length of approximately 17.7 miles,
with corresponding increases in costs and gravel
requirements.  Although this alternative avoids
crossing the Swanson River, it offers no
substantive advantage over ES-1.  Therefore,
this alternative has been eliminated from further
consideration due to environmental and
economic impacts.

2.4.1.3 East SRS Alignment Alternative
ES-7

Alignment Alternative East Swanson Road 7
(ES-7) was originally proposed by the applicant
as the preferred route to access natural gas
targets in the East SRS because it was the
shortest route that provided direct access to
natural gas targets in the general vicinity of
Krein Lake.  This alternative crosses more
undisturbed lands than ES-1, as well as the
Swanson River.  Alignment ES-7 begins at the
edge of the SRF near Tank Setting 1-27 and 
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follows a reclaimed road northeast for 1 mile,
then travels east-northeast across undisturbed
ground for 4.5 miles to ES-A.  ES-7 runs an
additional 2.3 miles to the area of ES-C and 1.8
miles across the Swanson River to ES-E, for a
total distance of 9.6 miles. 

Alternative ES-7 will require significant
clearing, as well as crossing the Swanson River
with a bridge for drilling access and a
pipeline/utility system for natural gas
production.  The applicant eliminated this
alignment after the USFWS recommended
following previously disturbed areas along most
of the route now identified as ES-1. 

After further study, and based on scoping
comments, business considerations, and
scheduling risks, the applicant elected to
directionally drill to most gas targets from ES-B.

2.4.1.4 North SRS Alignment
Alternative NS-3

Alignment Alternative North Segment Road 3
(NS-3) begins at the northern end of the SRF, at
the ARCO Bufflehead ROW, runs 6.2 miles
northeast, curving back to the west and around
Africa Lake, north around Scaup Lake to BHU
22-25, then about 1.5 miles south to NS-A.  This
is a total distance of 7.7 miles, with a
corresponding increase in the total amount of
gravel required.  This route was originally
proposed to access a potential well site location
that was not accessible from Alignments NS-1
or NS-2; however, the applicant is no longer
considering that well site location.  Therefore,
Alternative NS-3 has been eliminated from
further consideration because it is longer than
the proposed route, and offers no substantive
advantage to offset the economic and
environmental impacts.

2.4.1.5 North SRS Alignment
Alternative NS-4

Alignment Alternative North Swanson Road 4
(NS-4) begins at the current Phillips/Tesoro
pipeline ROW that lies parallel to Cook Inlet, to
the west of the KNWR boundary.  It runs 1-mile
southeast, turns east for 0.75 miles north of
Scaup Lake, heads south to 0.8 miles to BHU

22-25, and then continues south for 1.5 miles to
NS-A.  

To get equipment to BHU 22-25 and NS-A, the
applicant will have to defer work in the North
SRS until either the KPB builds a planned public
road, or the applicant develops an agreement
with the KPB for costs of extending the road
from Captain Cook State Recreation Area,
where the current North Kenai Road ends.  The
KPB schedule for constructing a road to the
Moose Point Subdivision, which is about 12
miles northeast of the Captain Cook State
Recreation Area, is uncertain and is outside the
applicant’s control.  The road from the Captain
Cook State Recreation Area along the current
pipeline ROW will be approximately 6 miles
long. 

Alternative NS-4 involves several other issues
that effect it’s timing and potential viability:

• The applicant does not have either a road or
pipeline ROW through the Captain Cook
State Recreation Area, and is unlikely to be
granted that ROW.

• Individual ROWs will have to be negotiated
with numerous private landowners north of
the recreation area.

• The Phillips/Tesoro pipeline is not a
common carrier and, therefore, is not
available to other shippers. 

• Pressure in the Phillips/Tesoro pipeline is
greater than expected pressures in the BHU
gas field, which will require the costly
installation of compression and support
facilities to get the gas into the
Phillips/Tesoro pipeline, and will duplicate
current facilities at the SRF.

• Tests at BHU 22-25 showed that the gas has
a high nitrogen content, exceeding the
quality of natural gas in the Phillips/Tesoro
pipeline going to the Phillips/Marathon
LNG plant, which could have an unknown,
but likely detrimental, effect on the LNG
equipment.

• This route will result in construction of a
separate, parallel, and significantly longer
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pipeline system from the BHU to potential
buyers. 

For the reasons discussed above, Alternative
NS-4 was eliminated from further consideration.

2.4.2 Material Sites

2.4.2.1 Material Sites G-5 and G-6

Material Sites G-5 and G-6 were originally
proposed by the applicant when proven material
sources were uncertain.  Sites G-5 and G-6 are
located near the Swanson River and would
require construction of access roads.
Development of these sites could result in
adverse impacts to the Swanson River.  When an
investigation revealed that Material Site G-7 had
sufficient material available for the project,
Material Sites G-5 and G-6 were excluded from
further consideration.

2.4.2.2 Reclaimed Gravel

In the past, the SRF has made use of gravel
reclaimed from closed roads and pads for other
in-field developments.  For example, in 1996, an
access road and drill pad was constructed to a
new well at 223-28 in the SRF.  Gravel materials
for this effort included material made available
by the closure and reclamation of the Bufflehead
pad and road.  The Bufflehead Project itself was
constructed using material rolled up from the
closure and reclamation of the Section 26
landing strip.  

The applicant has identified two facilities
subject to retirement and closure that could be
potential gravel sources.  Pad 12-34 has a closed
reserve pit on the site.  The volume of gravel
potentially available for recovery from Pad 12-
34 is estimated at approximately 6,600 cubic
yards.  Pad 223-28 has an inactive well that will
require abandonment, but there is no reserve pit.
This pad and access road contain about 12,300
cubic yards of gravel.

Before gravel from these sites is used, the wells
must be abandoned in accordance with
regulations.  Therefore, using reclaimed gravel
from Pad 12-34 or Pad 223-28 is not a viable
option for SRS development at this time, and use

of reclaimed gravel is excluded from further
analysis in this DEIS.  If this gravel becomes
available in the future as a result of well
abandonment, the USFWS and applicant may
agree to use it in the SRS as part of the annual
plan of development process.

In considering use of reclaimed gravel, several
issues must be considered, including:

• Ownership of the gravel (and any associated
liability).

• Access to closed reserve pits for monitoring
or maintenance.

• Potential contamination.

• Need for use of reclaimed gravel in the SRF.

2.4.2.3 Obtain Sand and Gravel From
Non-Federal Ownership Outside
the KNWR

As noted previously, the Settlement Agreement
(PL 94-204, 1976) ensures that the USFWS will
make available sand and gravel as is reasonably
necessary for construction of facilities and
ROWs for CIRI to achieve adequate and feasible
access to its valid oil, gas, and coal ownerships
within the KNWR.  The option of getting sand
and gravel from sources outside of the KNWR
has been considered as a potential mitigation
measure that will transfer the impacts associated
with gravel extraction and hauling off refuge
lands.  The movement of gravel to the Project
Area from outside the KNWR will require a haul
distance of about 15 miles over the Swanson
River gravel road, with attendant dust.  The
estimated economic cost for moving the gravel
to the Project Area and then for subsequent
removal is unknown, but will depend on the haul
distance.  The value of the gravel will be set by
the USFWS in accordance with 50 CFR 29.5 at
a rate commensurate with fees for similar
products obtained from private landowners off
the KNWR.

This alternative is excluded from further
consideration because the USFWS has a legal
obligation to provide sand and gravel, as
reasonable, for development of subsurface
resources in the KNWR (Section 1.2).  
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2.4.3 Other Methods of Access

In addition to location and routing of road
access, other methods of access to existing, valid
oil and gas leases in the KNWR were
considered, but rejected from further analysis in
this DEIS.  These alternative methods of access
for drilling are described below.

2.4.3.1 Directional Drilling from the SRF

Directional drilling from the SRF was
considered but rejected for several reasons.  The
distance from the eastern boundary of the SRF
to ES-A is approximately 4.5 miles.  This is
more than twice the distance that can be reached
with a state-of-the-art, high-angle, directional
drilling system, given the constraints of local
geologic structures.  Although some areas of the
world have used directional drilling to great
distances, the numerous coals and siltstones
encountered in the Beluga and Tyonek intervals
limit the horizontal displacement and maximum
angle in wells in this area of the Kenai
Peninsula.  Furthermore, the eastern and
northern natural gas targets to be drilled from
ES-B are an additional 2 or more miles further
from the SRF.  These targets are too shallow to
be accessible by directional drilling from the
SRF.  For these reasons, directional drilling to
the SRS from the SRF was eliminated from
further consideration.

2.4.3.2 Ice Access Roads and Pads for
Exploration

Under this alternative, the exploratory access
road to the drill pads will be constructed of ice
rather than gravel.  This access option will not
eliminate the need for gravel roads in support of
production.  This approach is common on the
North Slope, where the treeless plain is
underlain by permafrost.  Several means of ice
road construction have been attempted or
considered for use in the KNWR.  However,
each of these approaches has been ruled out as
technically infeasible.  The issues and problems
faced in constructing ice roads on the KNWR
are discussed below.

Typical Ice Road Construction Practices

Construction techniques will differ from
industry-standard, North Slope ice road
construction practices.  In the Arctic, once the
snow depth is greater than or equal to 6 inches,
and the depth of frost is greater than or equal to
1-foot, a road alignment is leveled, and then
built-up with 8 to 12 inches of new snowpack.
The snowpack is then sprayed with water from
water trucks to form an ice cap of about 6
inches.  Since little tall vegetation exists on the
North Slope, clearing is not required.  However,
prior to ice road construction in the Proposed
Project Area, all standing vegetation above the
top of the snow will have to be removed and
stockpiled or crushed in place to support
construction of a structurally-sound ice road
with minimum amounts of water.

The applicant could attempt a modified ice road
and pad construction technique, using ice
aggregate to form the road.  Ice aggregate will
be obtained by first removing a layer of ice from
area lakes and ponds, selected in coordination
with the KNWR staff.  To maintain sufficient ice
thickness for construction vehicles, and to help
maintain the ice insulation over the water, only
1-foot (depth) of ice will be removed from
waterbodies.  

The ice removed from lakes and ponds will be
collected with a chipper mechanism, and the
resultant ice chips (aggregate) packed down on
top of the snow.  Water will then be sprayed on
the aggregate to freeze it in place.  This
construction technique could be effectively used
as long as the average ambient temperature
remains cold enough.  Assuming an ice-
aggregate road prism with an average width of
30 feet and a thickness of 18 inches, the total
required volume of ice and water (combined)
will be 68 acre-feet for the proposed alignment.
Assuming 6,000 gallons of water/ice per
truckload, this will entail more than 3,500
truckloads of water/ice.  Access will be required
to numerous lakes for water and ice  harvesting,
increasing the total volume of water/ice required
and necessitating additional clearing of the
forest cover.
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Weather Constraints on the Kenai Peninsula

Weather records indicate that freeze-thaw
periods during Kenai Peninsula winters are not
uniform or predictable, and that favorable
conditions for the construction and viability of
ice structures cannot be ensured.  The average
winter temperatures on the Kenai Peninsula are
generally much higher than North Slope winter
temperatures, and freeze-thaw cycles are much
more frequent.  If temperatures are above
freezing for more than short periods of time, the
ice will degrade, and the ice road could become
impassible.  See Section 3.1.1 for a discussion of
the winter climate in the general area.

Exploration drilling and testing will require
about 135 days (Figure 2-1).  Additional time
will be needed to construct the ice road at the
front end of the project.  Actual temperatures
rarely stay at the low level required for the
period of time necessary to build the road,
transport equipment and materials, conduct
drilling and testing, and remove equipment.  The
ice road and pad are likely to deteriorate during
the well drilling and testing period.  It is not
environmentally desirable or economically
feasible for equipment to be stranded at the drill
site for months or years at a time, waiting on an
extended cold spell sufficient to construct
another ice road for egress from the site.

An unpredictably warm winter or early breakup
(such as the winter of 2000-2001) could prevent
construction of ice roads and pads in accordance
with the schedule.  In addition, ice roads and
pads could degrade to the extent that service or
emergency support vehicles, the drill rig, and
material and waste storage equipment could not
reach the drill site, or could be stranded at the
site.  The drill rig could be damaged if it became
stuck.  The applicant estimates downtime for a
rig (without a crew) will cost about $20,000 to
$30,000 per day during production drilling.
Because of the prohibitive cost associated with
leaving the drill rig stranded until the next
winter season or a future winter season with an
extended period of below-freezing temperatures,
recovery efforts will be required.

Historical Attempts at Ice Road Construction

Ice road technology has not been proven on the
Kenai Peninsula.  Examples of previous attempts
include: 

• Conoco constructed an ice road for
exploratory drilling in the Trading Bay area
in the winter of 1990-1991, but due to
unseasonably warm weather, the schedule
was delayed. 

• The original Birch Hill well was accessed
via an ice road, but the road deteriorated
before the drill rig could be removed and the
rig drill remained in place until the next
winter (JMM, 1991).

• Unocal attempted to construct an ice road to
an exploratory well site near Trail Ridge (on
the west side of the Susitna River) in 1980,
but was unsuccessful due to overly warm
temperatures (JMM, 1991).

• An ice road was successfully constructed by
Unocal in the winter of 1975-1976 to reach
the Figure Eight well on the west side of
Cook Inlet (JMM, 1991).  

• Ice roads were used in 1983-1984 by
ENSTAR Natural Gas Company for
construction of the Beluga gas pipeline
project, and for subsequent pipeline repair in
1986.  However, above-freezing
temperatures caused the ice roads to
partially melt and to become difficult to
travel on several times over the course of
both projects.  Equipment was lost in
wetlands and recovery efforts damaged the
surface.

The ice road and pad alternative was again
evaluated for ARCO’s Bufflehead project
(Montgomery Watson, 1994) and ARCO’s Birch
Hill and Stormy Lake Projects (JMM, 1991 and
1992).  Those analyses, like this one, concluded
that ice roads are not a reliable form of
construction for transportation of heavy drill rigs
on the Kenai Peninsula.

Potential Effects of Ice Road Construction

If economically viable reserves of natural gas
are found, a gravel road and pad system will
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have to be constructed.  If economically viable
reserves of natural gas are not found, the
applicant will restore the area after ice structures
have melted.  After drilling and before spring
breakup, the applicant will remove all equipment
and materials from the drill site.  The ice access
road will be breached at drainage crossings to
minimize ice damming and ponding during
breakup.  Because the vegetation and root mats
will have remained intact, little restoration work
will be necessary if the ice was cold and stable
under vehicle traffic throughout the construction
period.  If thaw interrupted the traffic schedule
for the ice road, extensive damage could result
to the vegetation and soils along the corridor,
requiring additional restoration.

Beneficial environmental and economic impacts
associated with ice road and pad construction
include slightly improved air quality, since no
fugitive dust will be generated by vehicles
constructing and traveling on gravel access
roads.  There will be no need for gravel
resources or fill in wetlands, and reclamation is
expected to be less costly due to vegetation, root
mass, and soil impacts limited to a single winter.
With discovery of proven, commercially
valuable reserves of natural gas, more jobs will
be created for construction of first an ice road
and pad system, and then a gravel road and pad
system.  However, the cost of duplicating the ice
road and pad system with a gravel road and pad
system will reduce the economic potential of
developing of the natural gas resources.

Based on concerns of technical and economic
feasibility, the use of ice roads for natural gas
exploration and production on the KNWR is not
considered further.

2.4.3.3 Aircraft Access

The applicant evaluated the option of developing
gravel or ice drill sites that will be accessed by
helicopter or other aircraft.  Helicopter access
was determined to be impractical for several
reasons.  First, a helicopter transportable drilling
rig is not available in the Kenai Peninsula area
any time in the foreseeable future.  While
specialized drill rigs have been developed for
helicopter access in Arctic and Subarctic areas,
these rigs have been used for shallow

stratigraphic testing; they are not the same type
of drilling rig required for the Proposed Project
natural gas exploration wells.  

Currently, there are no drill rigs in Alaska that
are able to meet the specifications required for
drilling natural gas exploration wells that could
be broken into components transportable by
helicopter.  The heli-hoist rigs used a number of
years ago have since been modified with heavier
engines and pumps.  Welding rig components
together to increase strength now makes it
impracticable to separate them into smaller
modules that could be transported by helicopter. 

These rigs are still capable of being transported
by Hercules aircraft (large multi-engine, fixed-
wing planes).  However, these aircraft require
very long landing strips that might be
constructed on a frozen lake or, if at uplands, on
a cleared area with either ice or gravel
construction.  Roads will still be required to
move from the airstrip to the drill site.
Additionally, the cost associated with airlifting
the drill rig, drilling materials, support supplies,
and personnel to a site only a few miles off the
existing SRF road network will be prohibitive.
If economically viable resources of natural gas
were found, clearing, gravel mining, and road
construction will still be required.

Aircraft access has the environmental advantage
of minimizing surface disturbance; however, it
has substantial adverse environmental and
economic impacts in other ways.  There are
technical problems associated with aircraft
access for construction and operation of the drill
site.  Aircraft transport of the gravel required to
construct a drill pad will be impractical due to
the number of flights required to haul gravel and
the high costs. 

If an existing gravel pad was developed via
aircraft access, and a heli-portable rig were
available, up to 2,500 trips over a 4-month
period will be required to transport in the rig,
drill the well, test and evaluate the well, and
remove the rig.  During periods of intense
activity, up to 70 flights per day will occur.  In
addition, numerous trips will be required to haul
fuel, supplies, and crews to and from the site,
with the associated risk of a release to the
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environment.  These overflights will be at a
relatively low altitude and create noise that
could disturb wildlife and recreational users in
the vicinity.  Fewer flights will be required using
Hercules aircraft, up to 20 flights per day for a
10-day period of mobilization or demobilization.
During drilling, additional air support will be
required for movement of personnel and
supplies (USBLM, 2000).

Construction of a reserve pit will be required for
disposal of drilling muds and cuttings, because it
will be impractical to fly these wastes to an
authorized disposal site in the SRS.  Reserve pit
construction and water well drilling will also
require additional equipment that will need to be
transported by aircraft to the drill pad.  

The cost of using  aircraft for exploration will be
added to the ultimate costs of constructing a
gravel road if a commercially viable reserve of
natural gas is discovered, since road access for
production and transport of gas via a pipeline
will be necessary.

Finally, in the event of a fuel spill or other
emergency incident, response will be extremely
difficult due to the lack of timely vehicular
access and the requirement to airlift waste
storage equipment. 

Based on the above discussion, use of aircraft
for access was excluded from further
consideration in this DEIS.

2.4.3.4 Temporary Access Road Matting

Use of HDPE matting as a temporary road and
pad surface in lieu of gravel has had several
successful applications in oil and gas exploration
and production.  One manufacturer creates mats
having a usable surface area of 7 feet by 3 feet,
with a one-foot tab on two sides of the rectangle
for overlapping with adjoining mats.  The mats
have a compressive strength of 600 psig,
allowing the support of very heavy equipment.
Each mat weighs about one-half ton, and can be
transported by truck and installed with a forklift
on a graded flat surface.

The required road surface width could be
achieved using three mats pinned together side

by side, all the way along the road alignment.
Use of mats will allow a narrower ROW, as no
significant shoulder is needed to support the
mats.  To complete roads and pads for the East
SRS project, 13,000 mats will be required, while
another 5,000 will be required for the North SRS
in lieu of gravel.

Estimated production, shipping, and installation
costs are roughly $2,000 per mat, requiring a
total investment of over $35 million to complete
the developments using HDPE matting (MWH,
2002).  Therefore, use of matting in lieu of
gravel as a general replacement is not
economically feasible.

2.4.4 Pad Location

Various combinations of previously used or new
sites were considered for drilling to the natural
gas targets to be explored/developed.  These
were discarded for several reasons, including
locations that required crossing the Swanson
River, or were too distant for directional drilling
to the geologic targets.

The Bufflehead Pad is located 0.6 miles north of
the SRF boundary in Section 3, Township 8
North, Range 9 West, SM.  The pad and
associated access road were recently reclaimed.
This location is not feasible for directionally
drilling to the targets in the North SRS.
Numerous coal and siltstones encountered in the
Beluga and Tyonek intervals exceed the limit for
horizontal displacement and maximum angle in
the exploration/development wells that could
also be reached from NS-A.

2.4.5 Development Decisions

Alternative decisions about the development
plan were also considered, as described below.
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2.4.5.1 Develop Only North or East SRS

The East SRS and North SRS can be
independently developed, although neither
project is large enough to satisfy the anticipated
market.  Arbitrarily eliminating either the East
SRS or North SRS from the Proposed Project
could be seen as violation of Congressional
actions in ANCSA Settlement Agreements,
ANILCA, the May 2001 National Energy
Policy, and as a potential taking without
compensation.  Therefore, this alternative was
excluded from further consideration.  See the
discussion on No Action (Section 2.2) for more
information.

2.4.5.2 USFWS Purchase and/or Trade
of Privately owned Oil, Gas, and
Coal Subsurface Resources
from CIRI

One incentive for the Proposed Project is to
provide an economic benefit to CIRI, an Alaska
Native Regional Corporation, formed under
ANCSA to resolve the then-outstanding
Aboriginal Rights.  It has been suggested that a
commensurate benefit could be realized by the
public and KNWR if CIRI were to sell its
subsurface estate to the USFWS.  The practice
of selling land and development rights has
occasionally occurred in other areas of Alaska to
reduce the extent of inholdings in state and
federal parks and wildlife refuges and in the
Chugach National Forest.  

However, at this time, the USFWS is not
authorized to pursue acquisition of CIRI’s coal,
oil, and gas interests, nor have funds been
appropriated for such use.  Neither CIRI nor
TNC has offered to sell their private inholdings,
which total about 31,600 acres of surface and
216,900 acres of oil, gas, and coal resources.
According to the KNWR Land Protection Plan
(USFWS, 1994), subsurface interests are not
prioritized for acquisition because the refuge,
“surface use is already regulated, and because
the vast amount of privately owned surface land
must receive primary consideration.”  Land
trades between the Federal Government and
private interests in Alaska generally are not
fruitful, since almost all federal land with
existing or reasonably foreseeable economic

value are within other conservation system units,
or have been committed to others or to other
uses. 

2.4.5.3 Reduce Cook Inlet Demand for
Natural Gas

Another alternative suggested, but rejected from
further consideration, is to reduce consumption
and demand for natural gas in the Cook Inlet
area.  This alternative may delay the need for
SRS natural gas development and construction
of additional gas-producing facilities, as well as
deferring the compensation to CIRI and TNC
envisioned by ANCSA, ANILCA, and
settlement agreements.  However, delay will not
eliminate long-term effects from developing
existing natural gas resources in the Project
Area.

As previously indicated, natural gas is the
preferred fuel for heating homes and businesses
in the Cook Inlet area and for the generation of
electricity.  Fuel oil, coal, hydropower, and
wood will continue to be used for heating in
Alaska communities that do not have access to a
natural gas supply and distribution.  The cost of
conversion, cost of supply, and potential
environmental impacts associated with these
alternative energy sources make their
substitution for natural gas both impractical and
undesirable in a large urban community such as
Anchorage, which periodically has exceeded
National Ambient Air Quality Standards
(NAAQS).  Alternatives such as solar power are
too expensive or inadequate to fulfill more than
an increment of annual heating requirements in
the Cook Inlet area and for energy transmitted
over the intertie between the Kenai Peninsula,
Anchorage, and Fairbanks.  

In Alaska, natural gas is the cleanest, most
efficient, environmentally sound, and least
costly choice for home and business heating.
The conversion of large electrical utilities to fuel
oil or coal will involve great expense borne by
the consumers, and significant potential
environmental impacts to air and water quality
in the Cook Inlet area.

Curtailing natural gas supplies to large industrial
consumers such as the Agrium Fertilizer Plant in
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Nikiski, or the Phillips/Marathon LNG Plant
will result in large economic losses to the plant
owners, the State of Alaska, and (especially)
communities and residents of the Kenai
Peninsula.  Disposition of LNG is regulated by
the U.S. Department of Energy.  Until 1999, the
export of LNG was prohibited after calendar
year 2003.  In April 1999, the U.S. Department
of Energy granted a 5-year extension (2004 to
2009) of the authorization for LNG export.  The
authorization followed a lengthy and thorough
review in which the U.S. Department of Energy
concluded that the extension of LNG exports is
consistent with the national public interest and
will provide benefits to the Alaska economy,
energy production, and international trade.  The

fertilizer and LNG plants are the largest
taxpayers and employers in the Kenai Peninsula
area and depend upon natural gas from the Cook
Inlet/Kenai Peninsula area as the sole feedstock
for their products.

The alternative of curtailing exports of natural
gas products conflicts with Title XI of ANILCA,
which guarantees the owner of a private
inholding the right to reasonable and feasible
access for economic and other purposes.  Given
CIRI’s and Unocal’s property rights and
reasonable intent to develop the natural gas
resources of the East SRS and North SRS,
implementing such an alternative would be
outside the jurisdiction of the USFWS.
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3.0 THE AFFECTED
ENVIRONMENT

3.1 PHYSICAL ENVIRONMENT

3.1.1 Climate

The Proposed Project is located in the Kenai
Lowlands geographic province of the KNWR.
The climate of the Kenai Lowlands is subarctic.
Temperatures rarely rise above 80 degrees
Fahrenheit (°F) in summer, or fall below -30°F
in winter.  The average annual temperature of
the area is 33.2°F.  Extended periods of
temperatures below 0°F are rare (USFWS,
1985).  A summary of 51 years of temperature
and precipitation data collected at the Kenai
Airport shows that winter thaws are not

uncommon (Table 3-1).  Days with mean
minimum temperatures exceeding 32°F occur
every month of the year, except December and
January.  Days with mean maximum
temperatures exceeding 32°F occur in every
month.  Average snow depths are: 8 inches in
December, 12 inches in January, 13 inches in
February, 12 inches in March, and 4 inches in
April.  Average annual precipitation in the area
is approximately 19 inches per year.  

Over the last century, the average temperature in
Anchorage has increased 3.9°F (USEPA, 1998).
This trend may or may not continue into the
future.  

Table 3-1 Temperature and Precipitation Summary—Kenai Airport

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (oF) 20.4 26.1 32.6 42.3 52.5 58.3 61.7 61.5 55.0 41.7 29.2 22.1 41.9

Average Min.
Temperature (oF) 3.3 7.0 12.8 26.0 35.3 42.7 47.3 45.8 38.8 27.2 13.9 6.4 25.5

Maximum
Temperature Below
32oF (days)

24.8 19.6 13.5 2.3 0.0 0.0 0.0 0.0 0.0 3.3 17.5 24.4

Minimum
Temperature Below
32oF (days)

30.3 27.5 29.2 24.5 9.3 0.5 0.0 0.4 6.1 20.9 27.7 30.2

2000 Average
Maximum
Temperature (oF) 

17.3 31.7 35.1 43.9 54.2 61.4 60.1 62.8 53.9 42.0 34.8 31.6 44.1

2001 Average
Maximum
Temperature (oF) 

32.4 30.2 28.0 NA NA NA NA NA NA NA NA NA NA

Average Total
Precipitation (in) 1.1 1.0 0.9 0.7 1.0 1.2 1.9 2.7 3.3 2.4 1.6 1.4 19.2

Average Total
Snowfall (in) 9.5 10.4 8.6 3.5 0.3 0.0 0.0 0.0 0.1 4.8 10.3 13.8 61.3

Average Snow
Depth (in) 12 13 12 4 0 0 0 0 0 1 3 8 4

Key:
oF – Fahrenheit
in – inches
NA – Not Available
Source: WRCC, 2000 – Based on Kenai Airport, Alaska, data 1949 to 2000.
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At low elevations, winds rarely exceed 38 knots
and average wind speed is about 6 knots.
Prevailing winds and storm tracks are from the
southeast (ADNR, 1999).

3.1.2 Air Quality

In compliance with the 1970 Clean Air Act and
the 1977 and 1990 Amendments, the EPA
promulgated NAAQS and regulations.  NAAQS
have been issued for six “criteria” pollutants:
sulfur oxides, carbon monoxide, ozone, nitrogen
oxides, lead, and inhalable particulates.  Alaska
has adopted the federal NAAQS. 

The Project Area is in the Cook Inlet Intrastate
Air Quality Control Region, which is designated
as unclassified for the six criteria pollutants.
The Project Area is also within a Class II airshed
designated by ADEC under 18 AAC 50.015.
Class II airsheds are generally free of pollution
and may accommodate some industrial activity. 

Although some industrial activity exists in the
Kenai Lowlands, air quality is considered good.
Localized emissions of particulates, carbon
monoxide, sulfur oxides, nitrogen oxides, and
hydrocarbons are possible.  The principal air
quality problem in the Kenai/Soldotna area is
periodic episodes of high particulate
concentrations from burning wood in wood
stoves (Johnston, 2001a).  Prevailing winds tend
to disperse pollutants.  Temperature inversions,
which could trap pollutants, are unusual in this
area (KPB, 1990).  However, when temperature
inversions do happen, air pollution has been
visible on the KNWR (Johnston, 2001a).

There are three main categories of air pollution
sources: point, area, and mobile.  Point sources
are usually industrial or commercial enterprises
with a fixed location; these are discussed further
below.  Area sources consist of point sources
that are not tracked individually.  Area sources
in the vicinity of the Proposed Project include
the cities of Kenai, Soldotna, Sterling, and
Nikiski and their associated homes and
businesses.  Mobile sources include on-road and
off-road motorized vehicles and equipment.
Mobile sources in the vicinity of the Proposed
Project include vehicle traffic associated with

SRF employees, construction activities,
recreational users, and KNWR employees
traveling on the unpaved Swanson River Road
(located 3.5 and 7.5 miles south of the proposed
facility locations).  Gravel roads are prone to
dust generation during dry weather and heavy
traffic conditions.  SRF operators do not
typically apply dust suppression or road
watering, as traffic in the area is limited.  The
Swanson River and Swan Lake Roads, which
carry significant recreational traffic in the
summer, are not watered by state or USFWS
maintenance crews.

ADEC administers the air quality control
program governing point sources.  Facilities
emitting or having the potential to emit regulated
air contaminants in excess of limits specified by
regulations, or that have the potential to violate
one or more NAAQS, are required to obtain Air
Quality Control Permits to operate.  Permitted
facilities are sparsely distributed through the
western Kenai Lowlands.  Most of the operating
permits issued in the northern Kenai Peninsula
are for offshore oil platforms in Cook Inlet.  The
closest offshore platform is approximately 20
miles northwest the Proposed Project.  Other
permitted point sources include the: adjoining
SRF, Beaver Creek Field (BCF) (about 15 miles
to the southwest), Nikiski Terminal, Kenai
Pipeline Company Facility, Urea Plant, Bernice
Lake Power Plant, and the Kenai Gas Field and
LNG Plant (collectively about 20 miles
southwesterly of Proposed Project facilities).

On May 21, 1976, the SRF was issued an Air
Quality Control Permit to Operate (No. AQ-
373).  This permit was rescinded on April 28,
1980, and an air quality permit was not required
until propagation of the Clean Air Act Title V
regulations.  As required by Title V, an
application for an Air Quality Control Operating
Permit (Application No. A000059) was
submitted to ADEC in October 1997, and an
amended permit application was submitted on
July 13, 2001.  On July 18, 2001, ADEC found
that the permit application was substantially
complete and authorized Unocal to operate the
existing SRF under the application shield
provisions of AS 46.14.275.
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3.1.3 Physical Features

3.1.3.1 Topography and Geology

The Proposed Project is in a geographic area
known as the “Kenai Lowlands.”  Ground
moraine and stagnant ice terrain with low ridges,
hills, and muskeg resulting from numerous
glacial advances characterize this area. There is
evidence of five major glaciations of Pleistocene
and early Holocene age, and two less extensive
advances that are dated by radiocarbon as
middle to late Holocene in the Kenai Lowlands
(Sisson, 1985).  The elevation of the Kenai
Lowlands is predominantly lower than 500 feet
above mean sea level.  Relief in the Project Area
ranges from 50 to 250 feet above mean sea level.

The geology of the area is characterized by
Tertiary bedrock of sandstone, siltstone, shale,
claystone, minor conglomerate, and coal beds.
Bedrock is covered by unconsolidated sediments
that can be as thick as 750 feet.  These
unconsolidated sediments are comprised of
thick, interlayered sequences of material that
were deposited and reworked over numerous
glacial advance/retreat cycles (Sisson, 1985;
USFWS, 1985).

3.1.3.2 Seismicity and Volcanism

The Project Area is classified as a “Seismic Risk
Zone 3,” susceptible to earthquakes having
Richter magnitudes of 6.0 to 8.8, and where
major structural damage could occur
(JMM, 1992).  

Four active volcanoes (Mount Spur, Mount
Redoubt, Mount Iliamna, and Mount Augustine)
are located approximately 60 to 110 miles
northwest to southwest, respectively, of the
Project Area.  Ash from eruptions of these
volcanoes has been deposited on the area as
recently as 1992.  Recent volcanic eruptions
have produced ash particulates in sufficient
quantities along the Kenai Peninsula that
commercial aircraft schedules and routing were
disrupted and large stationary industrial facilities
such as compressor stations temporarily shut
down to avoid damage to turbines.

3.1.3.3 Soils and Gravel

Soils in the Kenai Lowlands are glaciofluvial
deposits overlain by well- to poorly-drained silt
loams.  Peat deposits typically cover depression
areas, such as muskeg.  Soils in the project area
are primarily Typic Cryorthods in the well-
drained upland areas and Sphagnic Borofibrists
in the muskegs and bogs (USFWS, undated).
Slopes are subject to erosion, especially if
vegetative mats are disturbed.

A limited subsurface soil investigation in the
East SRS was completed in July 2000.  Thirty-
four test holes were excavated to a maximum
depth of 6 feet at upland sites using a hand
operated power auger (McLane, 2001).  The
purpose of the investigation was to explore
gravel sources for road construction.  Each hole
was logged and small samples from auger flights
were sent to the lab for testing to determine
suitability for road construction.  Soil logs show
soils ranging from coarse gravel and cobbles to
sand to thick layers of silt (McLane, 2001).
Additionally, seismic studies have indicated
presence of various types of shallow subsurface
soils.  Figure 3-1 summarizes findings from the
shallow, hand-augured boreholes and
interpretation of seismic data by Unocal
(McLane, 2001).  These analyses led to the
identification of prospective gravel source areas
identified in Figure 2-8.

A material site evaluation conducted for the
applicant (Tikka, 2002) indicates that proposed
Material Site G-7 contains an estimated 293,000
cubic yards of gravel in a 700- by 1,200-foot
area (19.2 acres).  Additionally, the applicant
has requested USFWS approval to mine gravel
from potential Material Sites G-3 and G-4 to
reduce hauling costs.  The size of potential
material sites, or quantities available, at G-3 and
G-4 cannot be estimated until sampling is
conducted at these sites.  The applicant has also
requested approval to use two existing material
sites (G-1 and G-2) in the SRF in the event that
use of Material Site G-7 is delayed.

Soils in certain areas of the KNWR have been
contaminated by a variety of past activities
(USFWS, 2001c).  The primary sources of spills
and contamination events for the refuge are
associated with oil and gas development at the
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SRF or BCF.  Refer to Section 3.3.9 for
additional information on contamination from
past activities.

3.1.4 Water Resources

3.1.4.1 Surface Water 

The East SRS project area is within the Swanson
River Watershed, which encompasses 277
square miles.  In addition to the 48-mile long
Swanson River, there are 83 streams, and more
than 1,000 lakes (125 named).  Drainage from
the East SRS generally flows southward into the
Swanson River, or into Krein, Grus, Quill,
Decoy, or Gruska Lakes, or adjacent unnamed
lakes.  These lakes provide floatplane access
into currently roadless areas of the KNWR.

North SRS lies within the 19-square-mile Scaup
Creek Watershed.  It includes Scaup Lake and
adjacent, unnamed lakes (including Africa
Lake). 

Approximately 90 percent of both the Swanson
River Watershed and the Scaup Creek
Watershed are within the KNWR.  In both cases,
the 10 percent outside the refuge are the
downstream portions of each watershed.

Dominant surface water features in the Project
Area are small lakes, ponds, streams, wetlands,
and the Swanson River.  The discussion in this
section focuses on lakes, ponds, and streams;
wetlands that are crossed or within 1-mile of
facilities associated with the Proposed Project or
Alternatives are discussed in Section 3.2.2.  

Lakes and ponds in the Project Area are either
landlocked or connected to other, nearby
waterbodies through small streams or wetlands
(Figure 3-2).  Surficial drainage patterns are
poorly defined, and localized surface/
groundwater interaction is probably
considerable.  The trend in surface water flow
for the area appears to be from north to south in
East SRS (toward the Swanson River) and east
to west in North SRS (toward Cook Inlet).
Larger lakes within East SRS and North SRS
have surface areas ranging from 62 to 193 acres.  

In addition to eight named surface water bodies,
an estimated 39 small lakes are within 1-mile of
Proposed Project and Alternatives facilities
associated with East SRS (Figure 3-2). Named
surface water bodies within 1-mile of Proposed
Project or Alternatives facilities in the East SRS
Project Area include:

• Decoy Lake—Trunk Segment access road
and pipeline/utility system.

• Quill Lake—Trunk Segment access road
and pipeline/utility system, and potential
Material Site G-4.

• Grus Lake—Trunk and South Krein
Segments access roads and pipeline/utility
systems, and ES-A.

• Gruska Lake—Trunk Segment access road
and pipeline/utility system.

• Sunrise Lake—South Krein and North Krein
Segments access roads and pipeline/utility
systems, and ES-B.

• Krein Lake—Trunk, South Krein, and North
Krein Segments access roads and
pipeline/utility systems, ES-B, and ES-C.

• Snag Lake—North Krein segment access
road and pipeline/utility systems, and ES-C

• Owl Lake—Drill Pad ES-C.

• Swanson River—Trunk Segment access
road and pipeline/utility system, and
potential Material Sites G-3 and G-4.

• Swanson River—Gravel hauling from
Material Site G-7.

In addition to two named surface water bodies,
an estimated 12 small lakes are located within 1-
mile of Proposed Project and Alternatives
facilities associated with North SRS (Figure 3-
2).  Named surface water bodies within 1-mile
of Proposed Project or Alternatives facilities in
the North SRS project area include:
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Scaup Lake—Eastern and Scaup Lake
Routes access roads, pipeline/utility
systems, and BHU 22-25.

• Africa Lake—Eastern and Scaup Lake
Routes access roads and pipeline/utility
systems.  

The surfaces of most lakes and ponds are frozen
from November to May.  Area streams freeze
later and thaw earlier than lakes.  Summer water
temperatures rarely exceed 68°F
(USFWS, 1985).

Water quality is typically good for both surface
and groundwater.  Most of the surface water in
the area is of the calcium magnesium
bicarbonate type and is low in dissolved solids,
chloride, and hardness. 

Water quality data was collected in several SRS
lakes during September and October 2000 by
Kenai Fishery Resource Office (KFRO) (Table
3-2).  Most stream and lake waters on the
KNWR have a neutral to slightly acidic pH.  In
SRS lakes, the pH ranged from 6.3 to 8.1.
Alkalinity is an indication of the capacity of the
water to neutralize hydrogen ions, or act as a
buffer.  Alkalinity in SRS lakes ranged from 16
to 76 milligrams per liter.  Dissolved oxygen
levels ranged from 4.0 to 12.1 milligrams per
liter, but tend to be high in the summer and low
to depleted during winter when lakes are frozen
over and snow covered.  Shallow lakes are more
likely to have very low or depleted oxygen due
the thickness of ice and large masses of
decaying aquatic vegetation.

Productivity of most water bodies on the KNWR
is low because of low nutrient content, cold
water temperatures, and reduced light in the
winter season (USFWS, 1985).

3.1.4.2 Groundwater Resources

Groundwater yields are variable throughout the
general region and appear to be related to the
depth and type of the glacial materials overlying
bedrock.  The water table and upper artesian

aquifers probably are recharged locally from
precipitation.  Recharge occurs over large areas
rather than from confined, critical areas (KPB,
1990).  Seeps and springs are common along
bluffs and stream banks in the Kenai Lowlands.  

Wetlands help contribute to groundwater
recharge because they hold large amounts of
water that will percolate over time.  The
groundwater recharge potential of wetlands
depends on the permeability of the underlying
soils (USDA, 2001).  If the underlying soils
have rapid permeability, high infiltration rate,
and no restrictive layer, there is high potential
for aquifer recharge.  However, this condition is
generally not conducive to creation of extensive
wetland areas in the general region because if
there were good percolation, it is unlikely that
water would be retained on or near the surface
for sufficient time to support wetland vegetation.
Soils with low potential for aquifer recharge
have slow permeability and a restrictive layer
such as clay that would be conducive to wetland
vegetation where the terrain is relatively flat.
Since there are no soil surveys for the KNWR,
the extent to which the Project Area contributes
to groundwater recharge is unknown.  

Based on information from ADNR’s database of
reported water wells, there are no drinking water
wells on the north side of the Swanson River
near the Project Area.  The only reported well
near the Proposed Project is a 175-foot deep
well in the SRF (Pers. Comm – K. Westphal,
ADNR, March 28, 2001).

Most Kenai Peninsula wells tap upper,
unconfined aquifers.  Depths, yields, water
levels, and water quality of closely spaced wells
are generally variable because of discontinuous
aquifer composition and distribution throughout
the area.  The mean depth of domestic wells on
the northern Kenai Peninsula is 65 feet below
ground surface.  Domestic wells near the city of
Kenai have a mean depth of 65 feet below
ground surface, and the mean depth to water is
33 feet below ground surface (ADNR, 1999). 
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Table 3-2 Surface Water Quality Analytical Results

Lake

Surface
Area

(acres)

Maximum
Depth
(feet)

Temperature
Range

(oF)

Dissolved
Oxygen Range

(mg/L) pH
Conductivity

(µmho)
Alkalinity

(mg/L)

Total
Hardness

(mg/L)

Water
Transparency

(feet)

Decoya 63 14.1 49.5 – 49.8 9.2 – 9.4 7.7 53 56 36 7.2

Grusa 195 26.9 45.0 – 45.9 10.8 – 10.9 7.7 10 20 16 13.5

Kreina 138 6.9 41.0 – 41.2 11.7 – 12.1 7.8 10 24 20 6.6

Quilla 188 19.0 45.5 – 46.8 10.5 – 10.6 8.1 61 76 40 7.2

Scaupa 70 3.9 51.1 – 51.3 11.1 – 11.7 6.3 13 16 12 3.6

Snagb 306 37.0 48.2 – 63.0 4.0 – 9.6 7.2 58 29 36 13.1

Sunrisea 70 --c 43.3 – 45.9 11.2 – 11.4 7.7 10 16 20 9.2

Key:
a – Source: Kenai Fishery Resource Office (KFRO), unpublished data.  Sampling conducted in September and October 2000.
b – Source: KFRO, 2001.  Sampling conducted in late summer 1984.
c – Depth sounding information unavailable because of equipment malfunction.
mg/L – milligrams per liter
µmho – micromhos
oF – degrees Fahrenheit
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3.2 BIOLOGICAL ENVIRONMENT

3.2.1 Vegetation

The vegetation type of the Project Area is
classified as boreal forest, or taiga (Viereck et
al., 1992).  Vegetation in the Project Area is
typical of that found in the KNWR and the
region.  The boreal forest is dominated by
coniferous forests of black and white spruce
(Picea mariana and P. glauca., respectively),
with extensive inclusions of deciduous paper
birch (Betula papyrifera), aspen (Populus
tremuloides), and balsam popular (P.
balsamifera).  Extensive mosaics of subarctic
lowland sedge (Carex spp.), sedge-moss
meadows, and bogs dominated by willows (Salix
spp.), sweetgale (Myrica gale), or graminoids
are common within the boreal forest vegetation
type.  Both the intensity of forest fires and the
time since the last forest fire influence forest
types and age in the region.  

The KPB has evaluated and mapped forest
habitats on the Kenai Peninsula for beetle
infestation and potential fire hazard through the
Ecosystem Level Vegetation Mapping Initiative
(ELVMI) (KPB, 2001).  The ELVMI classifies
forest habitats by dominant tree species, size
(diameter at breast height), and condition (live
or dead) in the northern KNWR, including the
Project Area.  The vegetation map developed by
the ELVMI was used to evaluate vegetation
within the project area (Figure 3-3).

Each of the Proposed Project routes, and to a
lesser extent segments of routes, are vegetatively
different.  The East SRS is dominated by black
spruce with lesser amounts of birch and white
spruce communities in various stages of
maturity, while the North SRS is generally
composed of mature spruce-birch, aspen/birch,
and black spruce forest.  The Trunk Segment
(East SRS) is different in that the adjoining
undisturbed forest is often densely vegetated by
spruce saplings or shrubs.  A similar difference
of vegetation between the winter trail and
adjacent undisturbed forest was also noted in the
North SRS, though less so than disturbed areas
in the East SRS (Harding ESE, 2000).  ELVMI
vegetation types crossed and the approximate
acreage’s of each type for the Proposed Project

and Alternatives are presented in Table 3-3.
Note that the ELVMI delineates wetlands
differently than does the National Wetlands
Inventory maps described in Section 3.2.2.
Some of the vegetation types classified by the
ELVMI may include wetlands.  For regulatory
purposes, the National Wetlands Inventory maps
accurately reflect wetland acreages.

3.2.1.1 East SRS

The eastern half of the East SRS (beginning just
east of Quill Lake) is within the boundaries of a
310,000-acre wildfire that occurred in 1947
(Figure 3-4).  Approximately 46 percent of the
area within the 1947 burn perimeter did not burn
because the fire occurred during a summer of
cooler than normal temperatures.  This resulted
in a relatively low intensity fire (Bangs and
Bailey, 1980; Bangs et al., 1985).  The 1947
forest fire produced high quality habitat for
wildlife for several decades.  This is due to the
successional regrowth of shrubs after the fire,
and the mosaic pattern of unburned areas with
later successional and maturer vegetation.
However, as vegetation in burned areas has
matured, the quality of habitat for wildlife has
declined.

The 1947 burn area within the East SRS is
dominated by small, closely-spaced black spruce
and open wetland meadows, with small pockets
of mature spruce and birch in unburned areas
(Harding ESE, 2001a).  To the west and south of
the East SRS, the USFWS examined the
potential to improve vegetation preferred by
moose both by crushing trees and other plants
and with controlled burns.  Crushing was
subsequently determined not to be economically
efficient, whereas, prescribed fire and wildland
fire are still used to convert mature vegetation to
early successional stages.

The western portion of the East SRS (except
where disturbed along the seismic lines and
reclaimed roads) is dominated by mature
spruce/hardwood forests and woodlands.  The
vegetation of the segments associated with the
Proposed Project are identified in Figure 3-3 and
described as follows:
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Table 3-3 Vegetation Types Crossed by Proposed Alignments, Pipelines, Alternatives, Drill Pads, and Material Sites

Area in Acres
Alignment Alternatives Drill Pads Material Sites

East SRS North SRS East SRS North SRS All Alternatives

Vegetation ES-1 ES-2 ES-31,2 ES-41,2 NS-12,3 NS-22,3 ES-A ES-B ES-C
BHU
22-25 NS-A G-34 G-4 G-7

Alder 0 0 0/0 0/0 0/0 0/0 0 0 0 0 0 0/0 0 0
Aspen 0 0 0/0 0/0 0/0 0/0 0 0 0 0 0 0/0.57 0 0
Aspen/Birch 0 0 0/3.3 0/3.3 4/1.3 19/13 0 0 0 0 0/0 0 0
Birch 28 28 21/8.3 21/8.3 19/8.9 27/8.9 0 0 0 0 1.5 0/0 0 0
Black Spruce 58 70 53/1.7 66/1.7 13/0.4 16/0.4 2.75 4 2.75 2.75 1.25 0/0 Unk 19.25

Cottonwood 0 0 0/0 0/0 0/0 0/0 0 0 0 0 0 0/0 0 0
Grasses and Herbs 3 2 4/0.2 3/0.2 3/0 5/0 0 0 0 0 0 0/0 0 0
Mountain Hemlock 0 0 0/0.8 0/0.8 0/0 3/0 0 0 0 0 0 0/0 0 0
Non-Forest 0 0 0/0.7 0/0.7 1/0.9 0/0.9 0 0 0 0 0 0/0 0 0
Undifferentiated
Wetland Species

2 6 2/0.2 6/0.2 1/0 1/0 0 0 0 0 0 0/0 0 0

White Spruce 10 13 10/0 13/0 0/0 0/0 0 0 0 0 0 Unk/0.57 0 0
Total 101 119 90/15.2 109/15.2 41/11.5 72/11.5 2.75 4 2.75 2.75 2.75 Unk/1.14 Unk 19.2

Key:
1 – Alignments ES-3 and ES-4 include 2.3 miles of additional pipeline, 50 feet wide, from the north entrance to Tank Setting 1-27. 
2 – Area is given for Road and Adjacent Pipeline/Additional Pipeline. 
3 – Alignments NS-1 and NS-2 include 1.9 miles of additional pipeline, 50 feet wide, from the SRF boundary to Tank Setting 2-15. 
4 – Area is given for Material Site Area/Access Road Area. 
5 – Total maximum acres of material site.
BHU – Birch Hills Unit
ES – East Satellite
NS – North Satellite
SRS – Swanson River Satellite 
Unk – unknown

Notes:  Alignment Alternatives are calculated using a 100-foot right-of-way width.
Drill Pads BHU-22-5, NS-A, ESA and ES-C are 2.75 acres and Drill Pad ES-B is 4.0 acres. 
Wetland types delineated in this table are not the same as National Wetlands Inventory (NWI) types.
For Regulatory purposes (Corps of Engineers Section 404 Permit) this document uses the NWI delineation.
Differences in area between this table and Tables 2-4 and 4-2 are based on rounding differences.



ANCHORAGE, ALASKA

05-28-02

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!!

!
!

!!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!!
! !!

! ! !

!
!!

!
!
!

!!!

!!!

!
!!

!
!
! !!! !! !

!!
!

!
!!

!!!

!
!
!

!!
!

!
!
!

!
!
!

!!
!

!!!

!! !

! !!

!
!
!

!
!
!

!!!
!!!

!
! !

!
!
!

!
!
!

!
!

!

!

!
!

!
!
!

!
!

! !!! !! ! !!!

!

!

!

!

!

!

!

!

!

!!!

!

!!!!

!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!! !!! !!

!

!

!

!

!
!
!

!

!

!

!!! !!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!
!
!
! ! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!
!

!

!

!

!

!

!

!

!
! ! !

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !
!
!
!
!
!

! ! ! ! ! !
!
!
! !

!
!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!
!

!

!

!

!
!
! ! ! !

!
!

!
!

!
!

!

!

!

!
!

!
!

!
!

!
!!!

!
!

!
!

!

!

!

!

!

!

!

!
!

!

!

!

!

!
! ! ! ! ! ! ! ! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!
!
!
! ! !

!

!

!
!

!
!

!

!

!

! ! !
!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!!!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! ! ! ! !
!
!
!
!
!
!

! ! !
!
!
!
!
!
!
!
!
!
!
!
!

!

!

!

! !
! ! ! ! ! ! !

!
! !

!
!
!
!
!
!
!
!
! !

!
! ! ! ! !

!
!

!
!
!
!
!
!
! ! ! ! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!!! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!!

!!!!!
!

!

!

[

[

[

[

[

KREIN 

    LAKE

GRUS

        LAKE

SUNRISE LAKE

BUFFLEHEAD

              LAKE

SNAG

     LAKE

SCAUP

      LAKE

QUILL

    LAKE

AFRICA

        LAKE

DECOY

    LAKE

PINTAIL

       LAKE

GRUSKA

      LAKE

OWL

    LAKE

ES-C

ES-B

ES-A

BHU-22-25

NS-A

NORTH SWANSON RIVER SATELLITES

EAST SWANSON RIVER SATELLITES
EASTERN 
       ROUTE (NS-1)

SCAUP LAKE 
          ROUTE (NS-2)

   TANK 

     SETTING 2-15

   TANK 

     SETTING 1-27 SOUTH 
      ENTRANCE

NORTH
    ENTRANCE

TRUNK 
     SEGMENT

SOUTH KREIN 
                 SEGMENT

NORTH KREIN 
                 SEGMENT

S
W
A
N
S
ON R

I
V
E
R

GOOSE LAKE

CURLEW LAKE

CANOE LAKE

CHICK LAKE

GULL LAKE

KENAI      NATIONAL      WILDLIFE      REFUGE

R9W R8W

DATA SOURCES:

KPB (2001).
USFWS (2001f).
USGS 1:63,360 Quads

LEGEND

[ PAD LOCATIONS

PROPOSED ALIGNMENT

ALTERNATE ALIGNMENT

MATERIAL SITES

BOUNDARIES

BIRCH HILL UNIT

!

!

!

!

SWANSON RIVER FIELD 

KENAI NATIONAL WILDLIFE REFUGE

!

!

!

!

!! !

!

!

!!!

WILDERNESS AREA

SPECIES

ALDER

ASPEN

ASPEN/BIRCH

BIRCH

BLACK SPRUCE

COTTONWOOD

GRASSES AND HERBS

UNDIFFERENTIATED HARDWOODS

UNDIFFERENTIATED SHRUBS

MOUNTAIN HEMLOCK

WHITE SPRUCE

WILLOW

UNDIFFERENTIATED WETLAND

LAKES

OCEAN

WITHIN THE SRF

! ! ! ! PIPELINE (only)

! ! ! ! ! ! ! ! ROADS (only)

PIPELINE AND ROADS

! !EXISTING ROW P-2-KE

EXISTING FACILITIES

UNOCAL - SWANSON RIVER SATELLITES

FIGURE 3-3

KENAI NATIONAL WILDLIFE REFUGE, ALASKA

VEGETATION MAP

C
O

O
K IN

LE
T

NOTE:
This wetland delineation does not accurately reflect the 
wetland definition used in the National Wetland Inventory (NWI) maps.
Refer to Section 3.2.2 for an accurate wetland delineation.

SW
ANSON RIVER

0 1.3

Scale In Miles

T
9
N

T
8
N

T
7
N

T
7
N

T
9
N

T
8
N

R7W

R9W R8W R7W

G-7

G-3

G-4



The Affected Environment Swanson River Satellites EIS

July 2002 Page 3-14

(This page intentionally left blank.)



ANCHORAGE, ALASKA

FIGURE 3-4
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• The South Entrance Segment follows an
existing road through stands of Sitka alder
(Alnus crispa), white spruce, paper birch,
and black cottonwood (Populus
balsamifera) shrubs.  Several species of
willow, prickly rose (Rosa acicularis), and
raspberry (Rubus idaeus) are present.  

• The first 3+ miles of the Trunk Segment
have a high diversity of tree and shrub
species, including black and white spruce,
paper birch, several species of willows,
Sitka and thin leaf alders (Alnus tenuifolia),
dwarf birch (Betula nana), Labrador tea
(Ledum palustre groenlandicum), and
prickly rose.  The western part of the Trunk
Segment is dominated by black spruce.

• Overall, the Trunk Segment is dominated by
almost 50 percent open black spruce forest,
with the remaining half divided among other
vegetation types (Harding ESE, 2000).  

• The South Krein Segment is located in
undisturbed vegetation similar to the Trunk
Segment. 

• Proposed ES-A is located in black spruce
woodland habitat.  

• Proposed ES-B is located in black spruce
forest habitat.

3.2.1.2 North SRS

North SRS is mostly located in mature forest (70
to 200 years old).  Mature forest is the most
abundant forest habitat type on the KNWR,
covering approximately 26 percent of refuge
lands (USFWS, 1985).  The vegetation is
generally composed of mature spruce, spruce-
birch forest, and lowland bogs (Harding ESE,
2001a).  A small portion of Alternative NS-2
north of Scaup Lake contains a stand of
mountain hemlock (Tsuga mertensiana), a
unique lowland habitat type on the KNWR
(Figure 3-3).

North SRS extends northward from the SRF
approximately 3 miles.  The initial mile of the
proposed alignment (NS-1) crosses an area
dominated by birch with berry-producing
shrubs, including devils club (Echinopanax
horridum), rusty menziesia (Menziesia
ferruginia), blueberry (Vaccinium ovalifolium),

and highbush cranberry (Viburnum edule).  The
remainder crosses less diverse vegetation that is
dominated by birch and black spruce saplings,
with rusty menziesia dominating the shrub layer
(Harding ESE, 2000).  

The vegetation of the North SRS segments
associated with the Proposed Project are
identified in Table 3-3 and described as follows:

• The existing BHU 22-25 pad is located in a
mix of patterned bog wetlands and black
spruce forest.  

• Proposed NS-A is located in an open black
spruce/paper birch forest habitat, adjacent to
a patterned bog wetland.  

• The Scaup Lake Route (Alternative NS-2) is
dominated by paper birch and spruce
saplings, aspen/birch, dwarf birch, and
devils club.  

3.2.1.3 Material Sites

The Proposed Project may involve mining
gravel from five possible material sites.
Material Sites G-1 and G-2 are existing sites,
and no expansion or additional disturbance of
vegetation is proposed.  Material Site G-3 is
located on the North Entrance Segment and is
entirely within a white spruce vegetation type.
An access road from proposed Alignment ES-1
to Material Site G-3 would traverse either white
spruce or aspen, depending upon the exact route
chosen following field investigations. Material
site G-4 is located within a black spruce
vegetation type.  The acreage of Material Sites
G-3 and G-4 cannot be determined until field
investigations are conducted.  Material Site G-7
is located within approximately 19.2 acres of
black spruce.

3.2.2 Wetlands

The general distribution and area of wetlands on
the Kenai Peninsula was mapped for the
National Wetlands Inventory, and described in a
USFWS study of Alaska wetland status.  The
Proposed Project is within the Cook Inlet-
Susitna Lowland resource area.  The most
common wetland type in the Cook Inlet-Susitna
Lowland (and the Project Area) is palustrine
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scrub/shrub, which is dominated by shrubs and
small or stunted trees (Hall et al., 1994).

A wetlands survey was conducted along several
road and pipeline/utility alignments in East SRS
and North SRS (Harding ESE, 2001a).
Subsequently, the applicant modified its ROW
application to make maximum use of previously
disturbed areas.  The site-specific wetland
information developed by Harding ESE was
plotted on a photo mosaic, and then interpolated
by MWH to develop the information shown in
Figure 3-5.  This figure shows the locations and
boundaries of delineated wetlands used in this
document and the modified ROW application to
the USACE.  Wetland types observed during
field checks included the following (USFWS,
undated; Harding ESE, 2001a): 

• PSS1/EM5B—Saturated Shrub Bogs have
30 percent or more of the canopy consisting
of broad-leafed deciduous shrubs.  The
remaining canopy consists of persistent
emergent vegetation.  Dominant shrubs
include dwarf birch, bog blueberry
(Vaccinium uliginosum), lowbush cranberry
(Vaccinium vitis-idaea), Labrador tea,
leatherleaf (Chamaedaphne calyculata),
cloudberry (Rubus chamaemorus),
crowberry (Empetrum nigrum), bog
rosemary (Andromeda polifolia), and sweet
gale.  Dominant emergent species include
cottongrass (Eriophorum spp.), sedges,
bluejoint grass (Calamagrostis canadensis),
and horsetail (Equisetum spp.).  The
saturated peat soils in this wetland type are
covered with a dense mat of moss.

• PEM5C—Seasonally Flooded, Persistent
Emergent Marshes usually occur on the
floodplain of small streams and creeks.
Standing water resulting from stream
overflow is present for approximately one
month during the growing season.  Sedges,
bluejoint grass, and marsh cinquefoil
(Potentilla palustris) are the dominant
plants.  Associated species include meadow
horsetail (Equisetum pratense), Jacob’s
ladder (Polemonium acutiflorum), and wild
pea (Hedysarum mackenzii).  Willow shrubs
often form a sparse cover.

• PEM5B—Saturated, Emergent Bog-Type
Marshes generally occur on saturated peat
soils with a sphagnum mat covering the soil
surface.  Sedges and cottongrass dominate
this wetland type.

• PSS4/1B—Shrub Bog has 30 percent or
more of the canopy consisting of needle-
leafed evergreen shrubs.

• PSS4/1C—Seasonally Flooded Shrub Bogs
generally occur adjacent to streams and
small rivers and are dominated by black
spruces; willow and alder (Alnus spp.) also
are common.

• PSS1/EM5F—Patterned Bogs are composed
of bog ridges and wet hollows.  Broad-
leaved deciduous shrubs, such as dwarf
birch, Labrador tea, bog rosemary, and
sweet gale dominate the ridges.  The bogs
are semipermanently flooded and dominated
by emergent vegetation, such as sedges and
a dense sphagnum mat.

• PEM5F—Semipermanently Flooded,
Emergent Marshes usually exhibit standing
water throughout the growing season.  This
wetland type occurs in patterned bog pools,
depressions, and along the periphery of
ponds and lakes.  Dominant vegetation
includes horsetail, buckbean (Menyanthes
trifoliata), marsh cinquefoil, bluejoint grass,
sedges, marestail (Hippuris spp.), rushes
(Juncus spp.), and mosses. 

• PSS4/EM5B—Saturated Black Spruce Bog
with an Emergent Ground Layer is
dominated by black spruce less than 20 feet
tall and emergent species such as sedges,
horsetail, and marsh cinquefoil.

• PSS4B—Saturated Black Spruce Bog is
characterized by black spruce less than 20
feet high.  Low shrubs form an understory,
and the ground is usually composed of a
moss mat.  Shrub species include dwarf
birch, Labrador tea, bog blueberry, lowbush
cranberry, leatherleaf, and crowberry.
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For purposes of this DEIS, all wetland types are
considered to be of equal value and will be
avoided to the maximum extent possible.  

Wetland habitats in the Project Area provide
many important ecological benefits, including:

• Spawning and rearing areas for anadromous
and resident fish.  

• Natural regulation of water flow and quality
by acting as discharge areas for groundwater
and natural retention areas for floodwaters.

• A basis for aquatic food chains by producing
enriched detritus.

• Nesting, broodrearing, feeding, and resting
habitat for terrestrial mammals and birds.

• Establishment and regulation of drainage
characteristics, sedimentation and current
patterns, and flushing of upland and lowland
water flows.

• A shield for adjacent areas from storm and
flood waters.

• Natural water filtration for water
purification.  Wetlands act as sediment-
accretion sites that reduce nutrient and
sediment loads and increase the oxygen
content of water that passes through them
(ADNR, 1998a).

3.2.3 Fish

A total of 14 anadromous or resident fish species
are known to occur in the Project Area.
Anadromous and resident fish species
documented in water bodies within 1-mile of the
Proposed Project are summarized in Table 3-4.  

Locations of waters that support anadromous
fish are shown in Figure 3-2.  Known
anadromous fish-bearing waters within the 1-
mile buffer from project facilities include the
Swanson River and Gruska Lake.  Resident fish
within the Project Area have been documented
in the Swanson River and Decoy, Krein, Quill,
Grus, Gruska, Snag, and Sunrise Lakes in the
East SRS, and Scaup Lake in the North SRS
(Pers. Comm. – D. Palmer, USFWS, December
20, 2001)

In addition to providing sport fishing
opportunities for anglers, fish on the KNWR
provide an important food source for black bears
(Ursus americanus), brown bears (U. arctos),
bald eagles (Haliaeetus leucocephalus), osprey
(Pandion haliaetus), loons (Gavia spp.), grebes
(Podiceps spp.), and other mammals and birds.

Salmon are important to the Alaska and Kenai
Peninsula economies as sport and commercial
harvest, and they are harvested as part of
subsistence and personal use fisheries (Jones et
al., 1993; KFRO, 1995).  Coho salmon
(Onchorhynchus kisutch) are the most abundant
salmon species in the Project Area (KFRO,
1995).  Coho salmon spawn throughout the
Swanson River and many of its tributaries,
including the outlet of Gruska Lake (ADF&G,
1985 and 1990; Jones et al., 1993). Sockeye
salmon (O. nerka) have been documented in the
Swanson River and Gruska Lake (Jones et al.,
1993).  Chinook (O. tshawytscha) and pink (O.
gorbuscha) salmon also occur in the Swanson
River (KFRO, 1995).

KFRO operated a salmon counting weir on the
lower Swanson River during 1988, and 1989
(Jones et al., 1993).  In 1988 a total of 23,154
coho, 1,542 sockeye, 72 pink, and 5 chinook
salmon were counted passing the weir.  In 1989
only coho salmon were monitored, with 20,841
coho passing the weir from July 30 to August
27.

Rainbow trout (O. mykiss) are an important
component of the sport fishery throughout the
KNWR, and have been documented in the East
SRS at Decoy, Gruska, Krein, Quill, and Snag
Lakes, and the Swanson River.  Several reaches
of the Swanson River are documented as
spawning areas for rainbow trout (Elliott, 1988;
Jones et al., 1996).  Rainbow trout are suspected
to occur in the North SRS in the Scaup Lake
watershed (KFRO, 1995), but no rainbow trout
were detected during sampling of Scaup Lake in
September 2000 (KFRO, 2001).
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Table 3-4 Fish Species Documented in the Project Area

Water Body
Survey
Period Resident Speciesa Anadromous Species Citation

1982 Rainbow trout KFRO, unpublished dataDecoy Lake
2000 Rainbow trout

Longnose sucker
Threespine stickleback

KFRO, 2001

1971 Arctic char
Stickleback spp.
Sculpin spp.

ADF&G, unpublished
data

Grus Lake

2000 Arctic char
Sculpin spp.
Threespine stickleback

KFRO, 2001

Gruska Lake 1988-1989 Rainbow trout
Longnose sucker
Threespine stickleback

Coho salmon
Sockeye salmon

Jones et al., 1996
Jones et al., 1993

1971 Rainbow trout
Stickleback spp.

ADF&G, unpublished
data

Krein Lake

2000 Rainbow trout
Threespine stickleback

KFRO, 2001

Quill Lake 2000 Rainbow trout
Threespine stickleback

KFRO, 2001

Scaup Lake 2000 Threespine stickleback KFRO, 2001
Snag Lake 1984 Rainbow trout

Arctic char
Longnose sucker
Coastrange sculpin
Threespine stickleback

KFRO, unpublished data

Sunrise Lake 2000 Threespine stickleback KFRO, 2001
Swanson River 1988-1989 Arctic lamprey

Coastrange sculpinb

Longnose sucker
Ninespine stickleback
Rainbow trout
Slimy sculpin

Chinook salmon
Coho salmon
Sockeye salmon
Pink salmon
Eulachon
Pacific lamprey
Dolly Vardenc

Threespine sticklebackd

Jones et al., 1996
Jones et al., 1993
Elliott, 1988

Key:
a – Small resident fish species were not sampled in some surveys and may be under-represented in this table.
ADF&G – Alaska Department of Fish and Game
b – Coastrange sculpin can be estuarine anadromous or resident
c – Dolly Varden may occur as both resident and anadromous forms (Pers. Comm. – D. Palmer, USFWS, December

20, 2001)
d – Threespine stickleback may occur as both resident and anadromous forms
KFRO – Kenai Fishery Resource Office

Dolly Varden (Salvalinus malma) and Arctic
char (S. alpinus) are closely related species that
occur in the Swanson River watershed.  Dolly
Varden have been documented in the Swanson
River and may occur as both anadromous and
resident forms (KFRO, 1995; Jones et al., 1996).
Arctic char occur as landlocked populations in
Snag and Grus Lakes (KFRO, 2001). 

Smaller fish, such as threespine stickleback
(Gasterosteus aculeatus) and longnose suckers
(Catostomus catostomus), are important forage
fish for larger fish, mammals, and birds.  The
threespine stickleback is the most abundant
resident freshwater species in the KNWR and is
found in nearly every lake on the Kenai
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Lowlands (KFRO, 1995).  Longnose suckers
have been documented in the Swanson River,
Snag Lake, and Decoy Lake (KFRO, 1995 and
2001).

3.2.4 Amphibians

The wood frog (Rana sylvatica) is the most
widely distributed of the six species of
amphibians found in Alaska.  Of the two species
found in the southcentral region, wood frogs are
the sole amphibian species found on the KNWR.
Adult wood frogs inhabit diverse habitats
including forests and a variety of wetlands.
Early spring breeding occurs in shallow ponds in
which frogs attach fertilized egg masses to
submerged vegetation.  Rapid development from
egg to tadpole to frog ensures complete
metamorphosis before fall freeze-up (Broderson,
1994).  Adult frogs primarily inhabit forested
uplands (Pers. Comm. – Trust, USFWS, January
11, 2002).  Throughout the Project Area, male
frogs were heard vocalizing at wetland ponds
during bird surveys in mid-May 2001 (Harding
ESE, 2001a).  

Amphibians are highly adaptable yet are
sensitive to environmental stresses such as
habitat and wetland loss, effects of global
warming, acid precipitation, pesticides, and
other contaminants (Bishop and Pettit, 1992).
Because of their environmental sensitivity,
amphibians may be early indicators of the health
of their environment (USFWS, 2000).
Elsewhere in North America and other
continents, herpetologists began noticing
declining amphibian populations in the late
1980s (Bishop and Pettit, 1992).  By 1995,
nationwide concerns led to assessments of
amphibian malformations that are
developmentally caused abnormalities (USFWS,
2000).

The USFWS has taken an active role in
investigating the occurrence and possible causes
of amphibian malformation throughout the
National Wildlife Refuge system (USFWS,
2000).  As part of this nationwide research

program, the USFWS initiated a study on the
KNWR in summer 2000 to examine the
presence and distribution of wood frogs with
malformations (Trust, 2001).  Five ponds
associated with the SRF and 15 ponds along the
Swanson River and Swan Lake Roads were
sampled for frogs.  Overall, 8.6 percent of the
350 frogs collected had abnormalities from
either deformation caused by injury (96.6
percent), or from malformations associated with
developmental problems (12 frogs, or 3.4
percent).  The significance or causes of these
abnormalities is not clear, due in part to a
limited number of samples and only one year's
data (Pers. Comm. – Trust, USFWS, January 11,
2002).

Additional frog malformation samples from
summer 2001 surveys are being analyzed, and a
report is anticipated in late 2002 (Pers. Comm. –
Trust, USFWS, January 11, 2002).  Other
studies are underway to determine the aquatic
insect communities inhabiting the same ponds as
those investigated for abnormal frogs.
Additionally, in July 2001, semi-permeable
membrane devices were deployed in two of the
study ponds to absorb organic compounds from
the water column.  Extracts of the semi-
permeable membrane devices will be used in
controlled laboratory studies of possible effects
of these compounds on frogs.  Results from
these coordinated studies will be available later
in 2002 (Pers. Comm. – Trust, USFWS, January
11, 2002).

3.2.5 Mammals

Many mammals depend on the KNWR for all or
some portion of their life cycle (USFWS, 1985).
A total of 31 species of mammals are thought to
occur in the proposed Project Area (Table 3-5).
Four of the mammals known to occur in the
Project area are given special attention by the
USFWS: moose (Alces alces), black and brown
bears, and wolves (Canis lupus).  In addition to
these species, the refuge monitors and conducts
research on lynx (Lynx lynx) and numerous other
mammal species.



The Affected Environment Swanson River Satellites EIS

July 2002 Page 3-24

Table 3-5 Mammal Species That Might Be Present in the Project Area

Insectivores Common shrew, masked shrew
Dusky shrew
Pygmy shrew

Bats Little brown bat
Pikas/Hares/Rabbits Snowshoe hare
Rodents Hoary marmot

Red squirrel
Beaver
Northern red-backed vole
Meadow vole
Tundra vole, root vole
Singing vole
Muskrat
Northern bog lemming
House mouse
Porcupine
Norway rat

Ungulates Moose
Caribou

Carnivores Coyote 
Red fox
Wolf
Black bear
Brown bear
Marten
Ermine
Least weasel
Mink
Wolverine
River otter
Lynx

Sources: USFWS, 1985; Rosenberg, 1986: KFRO, 1995; USFWS, 1997; KNWR and
Harding ESE, 2001b

Aerial moose surveys have been conducted by
ADF&G and the USFWS on the KNWR since
the 1950s.  Radio-telemetry techniques have
been used to monitor wolf and lynx populations
since the 1970s and 1980s, respectively.  Black
and brown bears were studied on the KNWR in
the 1970s and 1980s.  

The Interagency Brown Bear Study Team
(IBBST) has monitored the peninsula-wide
brown bear population since the mid-1990s.
The IBBST includes representatives of the
USFWS, ADF&G, National Park Service, and
U.S. Forest Service.

Harding ESE (2000) conducted a small mammal
inventory and recorded observations of larger
wildlife species in the Project Area.  Northern

red-backed voles (Clethrionomys rutilus) were
the most numerous species captured (60 of a
total 95) and tended to have a greater association
with open spruce-birch forest.  The next most
abundant small mammal was the dusky shrew
(Sorex obscurus – 19 of a total 95), which
tended to have the greatest association with
closed white spruce forest and closed paper
birch forest.  Also captured were eight masked
shrews (S. cinereus), seven meadow voles
(Microtus pennsylvanicus), and a single northern
bog lemming (Synaoptomys borealis). 
In general, moose and bear sign were observed
consistently through all Proposed Project
alignments in both the East SRS and North SRS.
However, the least bear sign was observed in the
Trunk Segment of the East SRS and NS-1 in the
North SRS.
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Monitoring and research efforts in and near the
Project Area provide baseline data to evaluate
the effects on wildlife that may be associated
with the proposed exploration and development
of the surface and subsurface inholdings owned
by TNC and CIRI, respectively.  Additional data
on small mammals were collected along several
of the proposed East SRS and North SRS routes.

The following narratives provide more detailed
information about mammals that may occur in
the Project Area.

3.2.5.1 Moose

Moose are an important resource on the KNWR,
and were the reason the refuge was originally
established (USFWS, 1985).  In addition to
consumptive (hunting) and nonconsumptive
(e.g., viewing and photography) uses by local
residents and visitors, moose provide a food
base for several predator and scavenger species.
Moose are the primary prey for wolves year
round, and moose calves are important spring
prey for black and brown bears.  Wolverines
(Gulo gulo), coyotes (Canus latrons incolatus),
lynx, bald eagles, common ravens (Corvus
corax), and black-billed magpies (Pica pica)
scavenge winter and predator-killed moose
(USFWS, 1996).  Moose populations are
dynamic, reflecting habitat constraints, winter
conditions, and pressure from predators.

The moose population on the northern Kenai
Peninsula varied considerably during the 1900s.
Moose were reported to be abundant during the
mid-1900s, aided by the near absence of wolves
from 1913 to 1968 and forest fires in 1947 and
1969 that produced large areas of early
successional forest habitat (Schwarz and
Franzmann, 1989; Spraker and McDonald,
2000a).  The most recent population peak
occurred in 1971, with an estimated 5,900
moose.  Extensive overbrowsing, increased wolf
numbers, and harsh winters in the late 1960s and
early 1970s combined to reduce the moose
population to 2,500 by 1975.  During the 1980s
and 1990s, the estimated moose population in
the northern Kenai Peninsula ranged between
1,800 and 3,900 animals (Spraker and
McDonald, 2000a; Ernst, 2001).

The 2001 moose population for the northern
Kenai Peninsula is estimated to number 2,070
animals, based on an aerial survey conducted in
February 2001 (Ernst, 2001; ADF&G, 2001).
Overall, the moose population on the northern
Kenai Peninsula is considered to be low.  This is
likely the result of maturation of early
successional forest habitat produced by the 1947
and 1969 burns and healthy predator populations
(Schwartz and Franzmann, 1989; Gasaway et al.,
1992).

3.2.5.2 Black Bears

The population of black bears on the Kenai
Peninsula is estimated to number 3,000 animals
occupying 5,811 square miles of habitat (Del
Frate and McDonald, 1999).  In the northern
Kenai Peninsula, the density of black bears was
estimated to be 53 bears per 100 square miles
during the 1980s (Schwartz and Franzmann,
1991).  Black bears are an important big game
species on the Kenai Peninsula, and hunting
popularity has increased during the past decade
(Del Frate and McDonald, 1999).

Black bears were studied extensively on the
northern Kenai Peninsula in the late 1970s to
late 1980s.  The studies include denning ecology
(Schwartz et al., 1986), seasonal food habits
(Smith, 1984), and a comparison of habitat use
in the 1947 and 1969 burns (Schwartz and
Franzmann, 1991). Black bears occur in the
Project Area, although specific records of
sightings and relative abundance are not kept by
the KNWR.

A comparison of black bear use of the 1947 and
1969 burn areas (Figure 3-4) concluded that
early seral stage forests (i.e., 1969 burn)
produced more bears than did later successional
stages (Schwartz and Franzmann, 1991). This is
related, in part, to higher numbers of moose in
early successional forests, availability of moose
calves in spring, and devils club berries in
summer.

Black bears den on the northern Kenai Peninsula
from October to May, primarily in excavated
dens.  Dens tend to be located in regrowth
upland forest.  Black bears tend to be
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opportunistic rather than selective in choice of
den sites, so describing den site selection is
problematic. However, den sites may be reused
in subsequent years (Schwartz et al., 1986). 

After den emergence in spring, the diet of black
bears in the 1947 burn area (which encompasses
all but the western one-third of the East SRS;
Figure 3-4) is diverse.  Food by volume consists
of 56 percent green vegetation and flowers, 33
percent animal matter (vertebrate and
invertebrate), and 11 percent fruits and berries
from the previous year (Schwartz and
Franzmann, 1991).  Important plant food items
for black bears in spring include horsetail,
grasses (primarily bluejoint), sedges, and
lowbush cranberry.  Moose calves and
scavenged winter killed adult moose provide an
important protein source for black bears during
spring.  Black bears prey on moose calves from
birth to about 30 days of age.  Black bears also
eat snowshoe hares (Lepus americanus),
depending on availability.

During summer (July 1 to August 15), black
bears decrease consumption of vertebrates
(primarily moose calves, adult moose carcasses,
and snowshoe hares) and green vegetation, and
increase consumption of fruit and berries
(Schwartz and Franzmann, 1991).  Many black
bears using the 1947 burn area for most of the
year move to old growth forest summer feeding
areas in search of devils club stands.  Important
fruits and berries in the 1947 burn include
lowbush cranberry, devils club, and watermelon
berry (Streptopus amplexifolius).  Clover
(Trifolium hybridum), horsetail, grasses, and
sedges are also prevalent in the diet of black
bears in the 1947 burn during summer.  In other
summer feeding areas, important fruits and
berries are devils club, watermelon berry, and
currants (Ribes spp.).

Schwartz and Franzmann (1991) found devils
club berries in 100 percent of scats analyzed in
summer feeding areas.  Other important fall
fruits and berries in summer feeding areas
include watermelon berry, Pacific red elder
(Sambucus callicarpa), and raspberry.
Beginning in mid-August, black bears shift their
food consumption to over 50 percent fruits and

berries.  Lowbush cranberry and rosehips (Rosa
nutkatensis) are the most important foods.

3.2.5.3 Brown Bears

The Kenai Peninsula brown bear population was
added to Alaska’s list of species of special
concern, based on a recommendation by the
IBBST in 1998.  The IBBST felt that this
relatively isolated brown bear population was
vulnerable to decline because of low numbers,
restricted distribution, dependence on limited
habitat resources, and sensitivity to
environmental disturbance. 

Peninsula-wide, the brown bear population faces
increasing human encroachment from
development, logging, and outdoor recreation.
The number of brown bears killed in defense of
life and property is increasing (ADF&G, 1998).
ADF&G estimates the Kenai Peninsula
population at approximately 277 brown bears
based on 5,347 square miles of habitat available,
and a density of 5.2 bears per 100 square miles
(Miller et al., 1997; Schwartz et al., 1999).  A
primary management goal of ADF&G is to
maintain the Kenai Peninsula brown bear
population at about 250 animals (ADF&G,
2000a).  

Currently, the IBBST monitors Kenai Peninsula
brown bears throughout their annual cycle by
using radio-telemetry techniques.  The IBBST
began the current brown bear study because
increasing development on the Kenai Peninsula
is decreasing habitat and travel corridors for
brown bears (Schwartz and Arthur, 1997). 

Radio-tagged brown bears were observed in the
Project Area between 1995 and 2000.  In the
general area, the highest densities of
observations are in the SRF and Swanson River
to the south and west of locations where
Proposed Project facilities will be located. 

The low number of radio-tagged brown bears in
the Project Area does not mean there are few
brown bears there, only that radio-tagged bears
have not frequented the area.  Brown bear sign
(i.e., hair, tracks, and scat) were observed along
proposed routes in the Project Area during
summer 2000 (Harding ESE, 2001a). 



Swanson River Satellites EIS The Affected Environment

Page 3-27  July 2002

Increased development and roads lead to
increased human use of areas previously critical
to brown bear foraging and travel, and increased
conflict and negative interactions between
brown bears and humans.  Examples include
increasing competition between brown bears and
fishermen for salmon resources, and increased
brown bear mortalities from situations where
there is a threat to human life and property
(Schwartz and Arthur, 1997).  

Because of the brown bear/human use issue, a
panel of 13 Kenai Peninsula stakeholders was
formed to help plan future development
strategies that incorporate brown bear
conservation and habitat requirements (ADF&G,
2000b).  The stakeholders, appointed to
represent a wide spectrum of public, private, and
government interests, began meeting in October
1999.  Meetings were held across the Kenai
Peninsula and in Anchorage to encourage
citizens to offer their thoughts, concerns, and
ideas.  In developing the Conservation Strategy,
stakeholders considered a broad range of
information, including scientific, resource
management, social, and economic input.  From
this information, the stakeholders developed
recommendations in four general areas: 1)
human/bear interactions; 2) land planning,
management, and authorizations; 3) public
education; and 4) future research needs.

Salmon are the most nutritional food resource
available to brown bears during late summer and
fall, allowing bears to build fat reserves for
denning, support cub production during winter,
and to replace fat reserves used during lactation
(Schwartz et al., 1999).  The IBBST has
identified several high use areas on the Kenai
Peninsula at brown bear salmon feeding areas
where possible human interactions are high:
west of Skilak Lake, Kenai River and Hidden
Creek above Skilak Lake, and Killey River
between Skilak and Tustumena Lakes.  Each of
these areas provides high quality salmon feeding
habitat and migration corridors; and each has
high human use potential because of residential
development, fishing, or planned campground
development (Schwartz et al., 1999).  

Current radio-telemetry studies of brown bears
on the Kenai Peninsula are not focused on
examining den-site characteristics.  Observations
indicate brown bear dens on the Kenai Lowlands
do not follow a definable pattern.  Dens are
located on a variety of available slopes, aspects,
and vegetation mosaics. A study of brown bear
denning ecology in the Susitna River drainage of
the Talkeetna Mountains determined that most
dens were located at 3,300 to 5,250 feet above
mean sea level and on 11- to 60-degree, south-
facing slopes (Miller, 1990).  In addition, most
dens were excavated in alpine tundra or shrub
(alder, willow, or birch) habitats.  The Kenai
Lowlands are defined as lying below 500 feet
elevation, so high-elevation and alpine-tundra
habitats are not available for brown bear
denning in the Project Area.  To date, no radio-
tagged brown bears are known to den in the
Project Area.  This does not mean that brown
bears do not den in the area, only that none have
been documented. 

3.2.5.4 Wolves

Wolves were exterminated from the Kenai
Peninsula by 1915, but the population was re-
established in the late 1960s to early 1970s
(Peterson et al., 1984).  The KNWR began
studying and monitoring wolves and wolf packs
in 1976.

Eight wolf packs occupied the northern Kenai
Peninsula between 1993 and 2000.  During the
past 20 years, KNWR estimates of minimum
wolf densities have varied from a low of 2.4
wolves per 100 square miles in 1982 to 1983 to
a high of 4.4 wolves per 100 square miles in
1992 to 1993.  Pack sizes have ranged from 3 to
16 animals, and the population varied between
32 and 58 wolves from 1982 to 1993 (Jozwiak,
1997).  ADF&G estimates that the current
peninsula-wide wolf population numbers 200
animals, and has a management objective to
maintain a post-wolf harvest population of 25 to
35 wolves in the northern Kenai Peninsula
(Spraker and McDonald, 2000b).  

Wolf densities, pack sizes, and pack home range
boundaries on the northern Kenai Peninsula vary
from year-to-year, based on reproduction and
survivorship.  Overlap of pack home ranges is



The Affected Environment Swanson River Satellites EIS

July 2002 Page 3-28

greatest in years when hunting pressure from
humans is light and wolves are abundant.  Two
of the eight wolf packs on the northern Kenai
Peninsula have home ranges that include parts of
the Project Area.  The southeastern boundary of
the Point Possession Pack includes the East SRS
on the proximate boundary of the 1947 Burn
Area (Figure 3-6) in the area of the North Krein
and South Krein Segments, and ES-B and ES-C.
The northwestern boundary of the Swanson
River Pack home range encompasses the east
part of East SRS in the area of the South
Entrance Segment and the east half of the Trunk
Segment, plus the entire North SRS (NS-1 and
NS-2).  

During the 18-year period of record, there have
been a total of six observations of radio-tagged
wolves likely from the Point Possession Pack:
five observed locations in the vicinity of Krein
and Sunrise Lakes and one at Snag Lake.
During the same period, there were a total of 16
observations of radio-tagged wolves likely from
the Swanson River Pack.  Four in the South
Entrance Segment, one in the North Entrance
Segment, four in the Trunk Segment within the
East SRS, and seven in the vicinity of the
southern part of the North SRS (Jozwiak, 2001).

Moose are the primary food source for wolves
year round.  Wolves tend to kill the oldest
moose in the population, but will take calves and
younger adults during winters with deep snow
(Peterson et al., 1984).  Observations of radio-
tagged wolves in the Project Area seem to
correlate well with moose densities.

3.2.5.5 Lynx

Lynx are cyclically abundant in forest habitats
on the Kenai Peninsula, following population
cycles of snowshoe hares.  The early-seral,
mixed deciduous-spruce forests of the northern
Kenai Peninsula are considered to have a higher
carrying capacity for snowshoe hares than the
mature spruce forests of the southern Kenai
Peninsula (Spraker and McDonald, 1998).  

Radio-collared lynx near the Proposed Project
Area have home ranges averaging from 10 to 30
square miles (Figure 3-7).  Fifteen radio-collared
lynx have been located repeatedly within the
SRS project area since 1982 (Bailey, 2001).
Overall abundance of lynx in the Project Area is
medium to low.  The area of medium density is
confined to the East SRS and coincidental with
the boundary of the 1947 burn.  Proposed
elements of the East SRS that will be within the
medium density area are the: Trunk (eastern
half), North Krein, and South Krein Segments.
All other proposed facilities will be located
within areas classified by the USFWS as low-
density lynx abundance.  Radio-tagged lynx for
an 18-year period (1982 to 2000) show the
highest number of observations south of the
Swanson River (Bailey, 2001).

3.2.6 Birds

The KNWR provides habitats for spring and fall
migrants, as well for bird breeding, nesting, and
broodrearing.  Many birds depend on the
KNWR for all or some portion of their life cycle
(USFWS, 1985).  A total of 85 species of
migratory birds are known to occur in the
Proposed Project Area (Table 3-6).  The refuge
monitors and conducts research on bald eagles,
trumpeter swans (Cygnus buccinator), passerine
birds, and numerous other bird species.  The
trumpeter swan is a species of management
concern to both the USFWS and ADF&G
(USFWS, 1995).  Migratory birds and their nests
are protected under the Migratory Bird Treaty
Act.

Off-road point counts of birds in East SRS in
May and June 2001 recorded 54 species of birds.
These included six species considered by the
Boreal Partners in Flight Working Group as
priority species: varied thrush (Ixoreus naevius),
olive-sided flycatcher (Contopus borealis),
white-winged crossbill (Loxia leucoptera),
blackpoll warbler (Dendroica striata), gray-
cheeked thrush (Catharus minimus), and golden-
crowned sparrow (Zonotrichia atricapilla)
(Andres, 1999).  Similar counts in North SRS
recorded 45 species of birds, with 
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FIGURE 3-7

UNOCAL - SWANSON RIVER SATELLITES

KENAI NATIONAL WILDLIFE REFUGE, ALASKA

LYNX ABUNDANCE

05-29-02

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !! !!
!

!
!
!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!!

!
!!!

!!!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!!

!!! ! !!

!

!!!!!!!!!!!!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!!!!!!!!

!!!!!!!!!!!!!!!

!
!!

!
!!

!!!

!
!
!

!
!

!

!
!
!

!!!!!!!!!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !!
!

!!

! !!

!!!
!
!
!

!! !

!! !
!
!!

!
!
! ! !!

!

!!

!

!

!

!!!

! !! !!! !!!

!

!

!

!

!

!

!

!

!

!

!

!

!!
!

!!!!

!
!

!
!
!

!!!!!!
!

!!

!!!!!!!
!

!

!

!

!

!

!

!

!

!

!

!
!

!

!!!

!

!

!

!

!

!

!

!

!

!

!

!
!!! ! !! !!!

!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!

!
!

!!!

!

!

!

! !! !!!

!

!

!

!

!
! !!! ! !

!

!

!

!

!

!

!!! !!! !! ! !!! !!! !!! ! !!

!

!
!

!
!

!!!
!

!

!

!

!

EAST SWANSON RIVER SATELLITE

NORTH SWANSON RIVER SATELLITE

KENAI

SOLDOTNA

KENAI     NATIONAL     WILDLIFE     REFUGE

COO
K   

  I
NLET

C
H
IC

K
A
L
O
O
N
     B

A
Y

R10W R8W R6W

T
1
0
N

T
8
N

T
6
N

T
1
0
N

T
8
N

T
6
N

DATA SOURCES:

       

Harding ESE ( 2000).

USGS 1:63,360 Quads

LEGEND

   PROJECT VICINITY

PROPOSED ALIGNMENT

ALTERNATE ALIGNMENT

PROPOSED ALIGNMENT WITHIN THE SRF

! ! EXISTING ROW P-2-KE

BOUNDARIES

BIRCH HILL UNIT

!

! !

!

SWANSON RIVER FIELD (SRF) 

!

!

!

! ! !

! ! !

!

!

!
!!!

WILDERNESS AREA

KENAI NATIONAL WILDLIFE REFUGE

ABUNDANCE

HIGH

MEDIUM

LOW

0 5

SCALE IN MILES

S
W
A
N
S
O
N 

RIVER



The Affected Environment Swanson River Satellites EIS

July 2002 Page 3-32

(This page intentionally left blank.)



Swanson River Satellites EIS The Affected Environment

Page 3-33  July 2002

Table 3-6 Bird Species That Might Be Present in the Project Area

Loons/Grebes/Waterfowl (20)
Common loon
Pacific loon
Red-throated loon
Red-necked grebe
Horned grebe
Trumpeter swan
Canada goose
Green-winged teal
Mallard
Northern shoveler
Northern pintail
American wigeon
Greater scaup
Lesser scaup
Ring-necked duck
Common goldeneye
Barrow’s goldeneye
White-winged scoter
Surf scoter
Common merganser

Raptors/Ptarmigan/Shorebirds (14)
Bald eagle
Northern harrier
Sharp-shinned hawk
Red-tailed hawk
Osprey
American kestrel
Spruce grouse
Willow ptarmigan
Greater yellowlegs
Lesser yellowlegs
Spotted sandpiper
Least sandpiper
Common snipe
Red-necked phalarope

Gulls/Terns/Owls/Woodpeckers (13)
Parasitic jaeger
Herring gull
Glaucous-winged gull
Mew gull
Bonaparte’s gull
Arctic tern
Great horned owl
Northern hawk owl

Boreal owl
Downy woodpecker
Hairy woodpecker
Three-toed woodpecker
Northern flicker

Passerines (38)
Olive-sided flycatcher
Western wood-pewee
Alder flycatcher
Tree swallow
Violet-green swallow
Bank swallow
Gray jay
Black-billed magpie
Common raven
Black-capped chickadee
Boreal chickadee
Brown creeper
Red-breasted nuthatch
Golden-crowned kinglet
Ruby-crowned kinglet
Swainson’s thrush
American robin
Varied thrush
American pipit
Orange-crowned warbler
Blackpoll warbler
Yellow warbler
Yellow-rumped (Myrtle) warbler
Wilson’s warbler
Northern waterthrush
Lincoln’s sparrow
Savannah sparrow
Song sparrow
American tree sparrow
Golden-crowned sparrow
Fox sparrow
White-crowned sparrow
Slated-colored junco
Rusty blackbird
Pine grosbeak
White-winged crossbill
Common redpoll
Pine siskin
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five priority species: olive-sided flycatcher,
blackpoll warbler, varied thrush, boreal owl
(Aegolius funereus), and white-winged crossbill
(Harding ESE, 2001b).  

The olive-sided flycatcher also is listed as a
species of special concern by ADF&G and a
species of management concern by the USFWS
and ADF&G (Wright, 2000).  Bald eagles are
given special protection under the Bald Eagle
Protection Act (16 USC 668-668c).

Species, frequency of occurrence, and habitat
type are listed at 101 stations in the East SRS
(Table 3-7) and 59 stations in the North SRS
(Table 3-8).  The data for East SRS also includes
30 stations located along a 5.2-mile segment of
an existing utility corridor with buried oil and
gas pipelines and an overhead electrical
transmission line located west of the SRF.  The
remaining 81 stations in the East SRS were
located along the South Entrance, Trunk, and
North Krein Segments, as well as a subsequently
deleted segment crossing the Swanson River to a
natural gas target that will now be directionally
drilled from ES-B.  The 59 stations in North
SRS cover both NS-1 and the Western Route.
Ruby-crowned kinglets (Regulus calendula),
slate-colored juncos (Junco hyemalis), and
myrtle warblers (Dendroica coronata) are over-
represented in the summary tables because these
species were recorded frequently during both
May and June surveys.  Other species generally
were detected only during one of the survey
periods.  

Monitoring and research efforts in and near the
Project Area provide substantial baseline data to
evaluate the effects on birds that may be
associated with the proposed exploration and
development of the surface and subsurface
inholdings owned by TNC and CIRI.  Additional
data on passerine birds were collected along
several of the proposed East SRS and North SRS
routes. 

The following narratives provide more detailed
information about bird species and species
groups that may occur in the Project Area.

3.2.6.1 Bald Eagles

Bald eagles nest throughout the northern Kenai
Peninsula (Figure 3-8).  There are two bald eagle
nests in the Project Area (Ernst, 2002). 

3.2.6.2 Trumpeter Swans

Trumpeter swans are identified as a species of
management concern by ADF&G and the
USFWS (USFWS, 1995).  Statewide, the
population increased from less than 3,000 birds
in 1968 to over 17,000 in 2000 (Caithamer,
2001).  In an effort to lessen disturbance to
nesting and broodrearing trumpeter swans on the
Kenai Peninsula, the KNWR restricts aircraft
overflights and landings from May 1 to
September 30 at lakes where trumpeter swans
actively nest (KNWR, Undated).  However,
other uses such as fishing and canoeing are not
restricted.  

Trumpeter swan nesting and rearing of cygnets
in East SRS was observed in 2000 on two
unnamed lakes north of the Trunk Segment,
Gruska and Quill Lakes and the Swanson River
south of the Trunk Segment, and Krein Lake
near the North Krein and South Krein Segments
(Figure 3-8).  Trumpeter swans and cygnets
have been documented to move between Krein
and Sunrise Lakes in the late summer and early
fall (Pers. Comm. – E. Jozwiak, USFWS, June
21, 2002).  Nesting and rearing of cygnets in
North SRS was observed at Scaup Lake in 2000
(Jozwiak, 2001).  In addition, pairs and non-
breeding swans feed along the Swanson River
before the nesting season begins (Larned, 2001).
Ponds and lakes in the Project Area likely
provide temporary resting and feeding
opportunities during the spring and fall
migration.

3.2.6.3 Other Waterfowl and Water Birds

Use of the Kenai Lowlands in the northern
Kenai Peninsula by waterfowl and water birds
depends on the type and extent of lakes, ponds,
and wetlands.  

Use of lakes on the Kenai Lowlands by
waterfowl and water birds depends on the extent
of shallow water and floating-leafed aquatic 
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FIGURE 3-8 05-24-02
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Table 3-7 Point Counts of Birds in the East SRS

Species
All Habitats

(101)a
Black Spruce

(63)
Aspen/Birch

(32)
White Spruce

(5)
Herbaceous

(1)
Ruby-crowned Kinglet 3.19b 3.75 2.19 2.80 2.00
Slate-colored Junco 2.81 2.65 3.28 2.20 1.00
Myrtle Warbler 2.55 1.84 3.91 3.40 0.00
Swainson's Thrush 0.87 0.75 1.09 1.20 0.00
*Varied Thrushc 0.79 0.78 0.84 0.80 0.00
White-crowned Sparrow 0.77 1.17 0.03 0.20 2.00
Common Snipe 0.70 0.78 0.50 1.20 0.00
American Robin 0.69 0.63 0.75 1.00 1.00
Common Redpoll 0.55 0.33 0.88 1.40 0.00
Alder Flycatcher 0.50 0.24 0.88 1.40 0.00
Sandhill Crane 0.48 0.71 0.03 0.00 2.00
Gray Jay 0.46 0.43 0.53 0.40 0.00
Greater Yellowlegs 0.46 0.62 0.03 0.20 5.00
Boreal Chickadee 0.35 0.21 0.59 0.60 0.00
Common Loon 0.27 0.30 0.16 0.60 0.00
*Olive-sided Flycatcher 0.27 0.21 0.31 0.80 0.00
Unidentified Woodpecker 0.27 0.11 0.56 0.40 0.00
Orange-crowned Warbler 0.26 0.08 0.47 1.20 0.00
Lincoln's Sparrow 0.23 0.21 0.16 1.00 0.00
Black-capped Chickadee 0.22 0.25 0.19 0.00 0.00
*White-winged Crossbill 0.18 0.16 0.25 0.00 0.00
Golden-crowned Kinglet 0.17 0.10 0.25 0.60 0.00
Common Raven 0.13 0.08 0.25 0.00 0.00
Downy Woodpecker 0.11 0.17 0.00 0.00 0.00
Three-toed Woodpecker 0.11 0.11 0.13 0.00 0.00
Trumpeter Swan 0.09 0.10 0.06 0.20 0.00
Pine Siskin 0.08 0.03 0.16 0.20 0.00
Violet-green Swallow 0.07 0.02 0.19 0.00 0.00
Arctic Tern 0.04 0.03 0.03 0.00 1.00
*Blackpoll Warbler 0.03 0.02 0.00 0.40 0.00
Fox Sparrow 0.03 0.02 0.06 0.00 0.00
Northern Flicker 0.03 0.05 0.00 0.00 0.00
Red-breasted Nuthatch 0.03 0.00 0.09 0.00 0.00
Tree Swallow 0.03 0.00 0.09 0.00 0.00
American Pipit 0.02 0.03 0.00 0.00 0.00
Black-billed Magpie 0.02 0.03 0.00 0.00 0.00
*Gray-cheeked Thrush 0.02 0.03 0.00 0.00 0.00
Hairy Woodpecker 0.02 0.02 0.03 0.00 0.00
Northern Water Thrush 0.02 0.02 0.03 0.00 0.00
Rusty Blackbird 0.02 0.00 0.00 0.40 0.00
Spruce Grouse 0.02 0.03 0.00 0.00 0.00
American Kestrel 0.01 0.02 0.00 0.00 0.00
Bald Eagle 0.01 0.00 0.00 0.00 1.00
Bank Swallow 0.01 0.00 0.03 0.00 0.00
Brown Creeper 0.01 0.00 0.03 0.00 0.00
*Golden-crowned Sparrow 0.01 0.00 0.03 0.00 0.00
Glaucous-winged Gull 0.01 0.00 0.00 0.20 0.00
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Species
All Habitats

(101)a
Black Spruce

(63)
Aspen/Birch

(32)
White Spruce

(5)
Herbaceous

(1)
Least Sandpiper 0.01 0.00 0.03 0.00 0.00
Lesser Yellowlegs 0.01 0.02 0.00 0.00 0.00
Mallard 0.01 0.02 0.00 0.00 0.00
Osprey 0.01 0.02 0.00 0.00 0.00
Pine Grosbeak 0.01 0.00 0.03 0.00 0.00
Savannah Sparrow 0.01 0.02 0.00 0.00 0.00
Unidentified Warbler 0.01 0.02 0.00 0.00 0.00

Key:
a – Number of point count stations in the East SRS and KPB habitat types.
b – Frequency of occurrence in the East SRS and KPB habitat types = total number of observations of each species

divided by the number of point count stations in the East SRS or habitat type.
c – Species denoted with an asterisk (*) are listed as priority conservation species by the Boreal Partners in Flight

Working Group.
KPB – Kenai Peninsula Borough
SRS – Swanson River Satellite

Table 3-8 Point Counts of Birds in the North SRS

Species

All
Habitats

(59)a
Aspen/Birch

(36)

Black
Spruce

(13)
Herbaceous

(8)

Mountain
Hemlock

(1)
Non-Forest

(1)
Slate-colored Junco 3.03b 2.64 3.62 3.00 1.00 12.00
Myrtle Warbler 2.95 3.61 1.77 1.38 4.00 6.00
Ruby-crowned Kinglet 2.92 2.72 3.46 3.25 1.00 2.00
Alder Flycatcher 1.29 1.78 0.46 0.25 1.00 3.00
Swainson's Thrush 1.02 1.25 0.62 0.75 1.00 0.00
American Robin 0.73 0.67 0.62 1.13 0.00 2.00
Gray Jay 0.73 0.72 0.62 1.13 0.00 0.00
Common Redpoll 0.71 0.78 0.77 0.13 3.00 0.00
Boreal Chickadee 0.64 0.61 0.46 0.88 3.00 0.00
Unidentified Woodpecker 0.64 0.81 0.54 0.25 0.00 0.00
Common Snipe 0.61 0.64 0.46 0.75 0.00 1.00
*Olive-sided Flycatcherc 0.51 0.64 0.23 0.13 2.00 1.00
Fox Sparrow 0.31 0.28 0.08 0.63 0.00 2.00
Unidentified Yellowlegs 0.31 0.08 0.54 0.88 0.00 1.00
Black-capped Chickadee 0.25 0.36 0.15 0.00 0.00 0.00
White-crowned Sparrow 0.24 0.19 0.15 0.63 0.00 0.00
Greater Yellowlegs 0.20 0.19 0.23 0.25 0.00 0.00
Lincoln's Sparrow 0.20 0.22 0.15 0.25 0.00 0.00
Northern Waterthrush 0.20 0.28 0.15 0.00 0.00 0.00
Sandhill Crane 0.20 0.19 0.08 0.50 0.00 0.00
Tree Swallow 0.17 0.03 0.54 0.25 0.00 0.00
Common Loon 0.15 0.22 0.00 0.13 0.00 0.00
Orange-crowned Warbler 0.14 0.22 0.00 0.00 0.00 0.00
Northern Shoveler 0.12 0.00 0.00 0.88 0.00 0.00
*Blackpoll Warbler 0.10 0.17 0.00 0.00 0.00 0.00
Bank Swallow 0.08 0.00 0.15 0.38 0.00 0.00
Yellow Warbler 0.08 0.14 0.00 0.00 0.00 0.00
Arctic Tem 0.07 0.00 0.00 0.50 0.00 0.00
Red-breasted Nuthatch 0.07 0.08 0.08 0.00 0.00 0.00
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Species

All
Habitats

(59)a
Aspen/Birch

(36)

Black
Spruce

(13)
Herbaceous

(8)

Mountain
Hemlock

(1)
Non-Forest

(1)
Unidentified Gull 0.07 0.08 0.08 0.00 0.00 0.00
*Varied Thrush 0.07 0.11 0.00 0.00 0.00 0.00
American Tree Sparrow 0.05 0.08 0.00 0.00 0.00 0.00
Golden-crowned Kinglet 0.05 0.08 0.00 0.00 0.00 0.00
Trumpeter Swan 0.05 0.03 0.00 0.25 0.00 0.00
*Boreal Owl 0.03 0.06 0.00 0.00 0.00 0.00
Brown Creeper 0.03 0.06 0.00 0.00 0.00 0.00
Wilson's Warbler 0.03 0.06 0.00 0.00 0.00 0.00
*White-winged Crossbill 0.03 0.06 0.00 0.00 0.00 0.00
Bald Eagle 0.02 0.03 0.00 0.00 0.00 0.00
Pine Grosbeak 0.02 0.03 0.00 0.00 0.00 0.00
Red-necked Grebe 0.02 0.00 0.08 0.00 0.00 0.00
Savannah Sparrow 0.02 0.00 0.00 0.00 1.00 0.00
Spruce Grouse 0.02 0.03 0.00 0.00 0.00 0.00
Three-toed Woodpecker 0.02 0.00 0.00 0.00 1.00 0.00
Western Wood Peewee 0.02 0.03 0.00 0.00 0.00 0.00
Key:
a – Number of point count stations in the North SRS and Kenai Peninsula Borough habitat types.
b  – Frequency of occurrence in the North SRS and Kenai Peninsula Borough habitat types = total number of observations of each

species divided by the number of point count stations in the North SRS or habitat type.
c – Species denoted with an asterisk (*) are listed as priority conservation species by the Boreal Partners in Flight Working Group.
SRS – Swanson River Satellite

plants, shoreline marsh communities, and the
presence of islands (Rosenberg, 1986).  Lakes
with some or all of these features receive more
avian use than lakes without these
characteristics.  Some species, such as common
loons (Gavia immer), red-necked grebes
(Podiceps grisegena), common mergansers
(Mergus merganser), surf scoters (Melanitta
perspicillata), and white-winged scoters (M.
gusca), are found only on lakes.  Other species,
such as greater scaup (Aythia marila), American
wigeon (Anas americana), mallards (A.
platyrhynchos), tree swallows (Tachycineta
bicolor), Arctic terns (Sterna paradisaea), and
Bonaparte’s gulls (Larus philadelphia), prefer
lakes, but also use other habitats.  Habitat
generalists that often use lakes include northern
pintail (Anas acuta), green-winged teal (A.
formosa), greater yellowlegs (Tringa
melanoleuca), lesser yellowlegs (T. flavipes),
and common snipe (Gallinago gallinago).
Lakes in the Kenai Lowlands provide important
habitat for late season spring migration, nesting,
broodrearing, and fall migration.  

Pond use by birds on the Kenai Lowlands is
relatively limited, compared to use of other
wetland types.  Ponds having shorelines with
steep gradients that support few emergent plants
and invertebrates provide limited habitat for
waterfowl and water birds.  Mallards, Barrow’s
goldeneyes (Bucephala islandica), Arctic terns,
red-throated loons (Gavia stellata), and red-
necked phalaropes (Phalaropus lobatus) are
most commonly associated with ponds
(Rosenberg, 1986).  Other species associated
with ponds on the Kenai Lowlands include
northern pintail, green-winged teal, greater and
lesser yellowlegs, and common snipe.  

Bog meadows, including saturated shrub bogs,
are the driest and most abundant of all wetland
types available on the Kenai Lowlands.  This
wetland type has the fewest birds, with least
sandpipers (Calidris minutilla), Savannah
sparrows (Passerculus sandwichensis), white-
crowned sparrows (Zonotrichia leuocophrys),
whimbrels (Numenius phaeopus), parasitic
jaegers (Stercorarius parasiticus), and sandhill
cranes (Grus canadensis) being the most
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abundant (Rosenberg, 1986).  Each of these
species is more abundant in other wetland types.

Based on an aerial survey (Larned, 2001) and
point count surveys (KNWR and Harding ESE,
2001) of the Project Area, waterfowl and water
birds associated with ponds and lakes in and
near the Project Area include: common and red-
throated loons; red-necked grebes; Canada goose
(Branta canadensis); trumpeter swans (special
interest species); Barrow’s goldeneye; red-
breasted merganser (Mergus serrator); ring-
necked duck (Aythia collaris); lesser scaup (A.
affinis); surf scoter; Bonaparte’s gull; glaucous-
winged gull (Larus glaucescens); mew gull
(Larus canus); and Arctic terns.

Waterfowl and waterbirds associated with
wetlands in and near the Project Area include:
sandhill cranes; mallards; green-winged teal;
American wigeon; Northern pintail; Northern
shoveler (Anas clypeata); greater yellowlegs;
lesser yellowlegs; and common snipe

3.2.6.4 Passerines

There are more species of passerines present in
the Project Area than any other type of bird.  A
total of 38 passerine bird species have been
documented in the Project Area (Table 3-6).

3.2.6.5 Special Interest Birds

In addition to the seven bird species designated
as special interest birds by the Boreal Partners in
Flight Working Group observed in the Project
Area (Tables 3-7 and 3-8), it is possible the
Project Area also is visited by nine other birds of
special interest.  These include: gyrfalcon (Falco
rusticolus), great gray owl (Strix nebulosa),
rufous hummingbird (Selasphorus rufus), black-
backed woodpecker (Picoides arcticus),
chestnut-backed chickadee (Parus rufescens),
American dipper (Cinclus mexicanus),
Townsend’s warbler (Dendroica townsendii),
Smith’s longspur (Calcarius pictus), and rusty
blackbird (Euphagus carolinus).

3.2.7 Threatened and Endangered
Species

The Western Alaska Ecological Services office
of the USFWS and Protected Resources
Management Division of the National Marine
Fisheries Service were asked to identify rare,
threatened, or endangered species under their
jurisdictions inhabiting the Project Area in
letters dated May 23, 2001.  In a response dated
July 9, 2001, the USFWS replied that there are
no listed species under USFWS jurisdiction,
critical habitats, or species proposed for listing
near the Project Area.  A response from National
Marine Fisheries Service dated June 1, 2001,
stated that there are no species or habitats listed
under the Endangered Species Act for which
they are responsible in the Project Area.  Copies
of the letters of request to each agency and
agency responses are included in Appendix C.

3.3 HUMAN ENVIRONMENT

3.3.1 Land Ownership

3.3.1.1 Background

The Kenai National Moose Range (KNMR) was
established on December 16, 1941, by EO 8979,
as amended.  Approximately 2.1 million acres
were included within the original boundaries of
the KNMR.  Originally, lands within the vicinity
of the current cities of Sterling, Soldotna, and
Kenai, and a strip of land along the shoreline of
Cook Inlet, were available for settlement and
other public land uses.  In May 1964, settled
lands to the south of the Project Area and the
land adjoining Cook Inlet to the west (as well as
other land in the moose range along the
southeastern boundary) were deleted from the
KNMR by Public Land Order 3400.  After these
boundary changes were made, the acreage of the
moose range was approximately 1.73 million
acres.  ANILCA redesignated the KNMR as the
KNWR, added approximately 240,000 acres of
additional public land, and reaffirmed
entitlements granted Alaska Natives in ANCSA
(now inholdings associated with the Proposed
Project).  The current size of the refuge,
including inholdings, is approximately 1.97
million acres.

Land status near the Project Area is summarized
in Table 3-9 and depicted in Figure 3-9.
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3.3.1.2 Private Lands Conveyed
Pursuant to ANCSA and the
Alaska Statehood Act

On December 18, 1971, ANCSA (PL 92-203)
was enacted by congress to settle the aboriginal
land claims of Alaska Natives and Native
groups.  To effect the settlement, moneys and
lands were conveyed to Regional and Village
Native Corporations, which were formed
pursuant to the act.

Lands to be conveyed to Native Corporations
pursuant to ANCSA are first selected by the
various corporations.  Each corporation has an
acreage entitlement that was established by
Congress.  Lands are typically selected in excess
of the entitlement to ensure that the
Congressionally-authorized entitlement will be
fulfilled.  After selections are adjudicated, the
lands are “Interim Conveyed” to the
corporations.  Interim conveyance provides the
landowner the same rights as patent, including
rights for mineral development; however, a
patent is not granted until the lands are
surveyed.  Village Corporations generally
receive surface estate and Regional Corporations
receive subsurface estate.  To date, 31,620 acres
of surface estate and 186,383 acres of subsurface
estate have been conveyed in the KNWR to
TNC (surface) and CIRI (coal, oil, and gas).
Gravel remains the property of the USFWS, but
must be made available for the Proposed Project
under the settlement agreement approved by
Congress in PL 94-204.  ANILCA Section
1110(b).  Regulations at 43 CFR 36.10 also
provide that there be adequate and feasible
access to valid inholdings within National
Conservation Units, such as the KNWR.  This
was discussed in detail in Section 1.2.

No other private inholdings or Native allotments
exist in the Project Area.  No lands are owned or
selected by the state within the Project Area. 

3.3.1.3 Oil and Gas Leases

Approximately 13,252 acres of Federal oil and
gas leases exist in the KNWR.  The existing oil
and gas units are:

• Beaver Creek
• Swanson River
• Birch Hill

In East SRS, CIRI owns the subsurface coal, oil,
and gas.  The western part of East SRS is within
the SRF, which was established in 1962.

Within North SRS, there are several Federal oil
and gas leases that are administered by the
BLM.  These Federal leases are part of the BHU,
which was established by the USDOI in 1965
and amended in February 1966.  The
southernmost part of the North SRS is within the
SRF.  The Federal government owns the entire
subsurface estate within the SRF and BHU.
Outside the SRF and BHU, the coal, oil, and gas
resources have been conveyed to CIRI.

3.3.2 Land Use

This section addresses the historical land use in
the KNWR, refuge planning, land use
provisions, leasing, effects of ANILCA, and the
KNWR Comprehensive Conservation Plan
(CCP).

3.3.2.1 Background

ANILCA, besides renaming the KNMR as the
KNWR, states that the purposes of the refuge are
to:

“Conserve fish and wildlife populations
and habitats in their natural diversity,
including but not limited to moose, 
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Table 3-9 Land Status of the Kenai National Wildlife Refuge

Land
Acres Patented or

Interim Conveyed (IC)a Acres Selectedb

Remaining
Entitlement in
Kenai Refuge

Surface
Kenai Natives Association 16,767.55

(IC) 803
3,596.34 1,204.02

Point Possession, Inc. 4,481.32 0 0
Salamatof Native Assoc., Inc 15,815.98c 44,123.56 0
Tyonek Native Corporation 31,620.15 0 0
Native Corp Conflicting
Selectionsd

77,158.00

CIRI Cemetery & Historic Sites 2,147 680e

CIRI Other 165f

Native Allotments 79.97 210 ≤210
Small Parcels 289.97 0 0
State of Alaska 1,136.90 7,425g 0
Total Surface 70,995 ≤2,094
Subsurface
CIRI Coal, Oil, Gas Only 180,256.11

(IC) 5,883.85
49,456.60 ≤36,537

CIRI Entire Subsurface Estate 13,627.68
(IC) 526.76

0

State of Alaska Entire 
Subsurface Estateh

7,425 0

State of Alaska Mineral Estateh 97,561 0
Total Subsurface 200,294.40 ≤36,537

Key:
≤ – less than or equal to
a – Surface acreage figures are given to two decimal places where surveyed; acreage is approximate where no

decimal places are shown and totals are rounded if some entries in the column represent unsurveyed acreage.
Subsurface acreage figures are calculated by the BLM and are reported in two decimal places whether surveyed
or not.

ANCSA – Alaska Native Claims Settlement Act.
b – This column is not totaled because some areas are selected by more than one entity and the acreage is listed

twice.
BLM  – U.S. Bureau of Land Management
c – 15,511 acres constitute entitlement from Salamatof Agreement of August 17, 1979.  An additional 305-acre

conveyance was made by the State of Alaska to the United States for reconveyance to CIRI on behalf of the
Salamatof Native Association.  Authorized by Section 12 of PL 94-204 and amended by Section 3 of PL 95-178.

CIRI – Cook Inlet Region, Inc.
d – Selected by the following Native Corporations: Chickaloon Moose Creek Native Assoc.; Knikatnu, Inc.; Ninilchik

Natives Assoc., Inc.; Salamatof Native Assoc., Inc.; Seldovia Native Assoc., Inc.  These ANCSA 12(b) selections
are unlikely to be conveyed.  The Terms and Conditions specify where 12(b) conveyances are to be made, and
these townships are not included therein.  This methodology is one of the issues in Seldovia litigation.  The BLM
will make final determination when lawsuits filed by the Seldovia Native Association Inc. is settled.

e – Acreage certified eligible for conveyance by the Bureau of Indian Affairs.
f – Pre-Terms and Conditions selections have not yet been adjudicated by the BLM.
g – Considered invalid by the BLM, but still showing on the BLM Master Title Plat.
h – The state subsurface selections are invalid, but have not yet been removed from the BLM Master Title Plats.
PL – Public Law

Reference: KNWR Land Protection Plan (USFWS, October 1994) as updated (Pers. Comm. – B. Anderson, USFWS,
Division of Natural Resources, December, 2001)



ANCHORAGE, ALASKA

FIGURE 3-9

UNOCAL - SWANSON RIVER SATELLITES

KENAI NATIONAL WILDLIFE REFUGE, ALASKA

LAND STATUS WITHIN THE KNWR

05-29-02

! !! !!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!

!
!

!!

!!!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !!

!!!

!!!!!!!!!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!!!!!!!!

!

!!!!!!!!!!!!!!
!

!!
!!

!
!

!!!

!!!

!

!
!

!

!
!

!!!!!!!!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! ! !
!!!

!! !

!! !

!
!
! !!!

!!!

!
! !

!
!! !

!

!

!!!

!

!

!
!!

!

!!! !!! !!!

!

!

!

!

!

!

!

!

!

!

!
!

!!
!!!!

!
!

!

!
!
!

!!!!!

!

!!

!

!!!!!!!

!

!

!

!

!

!

!

!

!

!!

!

!
!

!!
!

!

!

!

!

!

!

!

!

!

!!!
! !! !!! !

!!

!

!

!

!!
!

!

!

!

!

!!

!

!
!

!
!

!
!!!

!!!
!!!

!

!

!

!

!

!

!!! !!!

!

!

!

!

!

!

! !! !!! !!! !! ! !!! !!! !!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!!!
!

!

!

!

!

KENAI     NATIONAL     WILDLIFE     REFUGE

CO
O
K   

  I
NLET

C
H
IC

K
A
L
O
O
N
     B

A
Y

Kenai

Soldotna

R10W R8W R6W

EAST SWANSON RIVER SATELLITE

NORTH SWANSON RIVER SATELLITE

T
1
0
N

T
8
N

T
6
N

DATA SOURCES:

Adapted from USFWS (2001d) : Map dated 05/02/2001 JGB.

Land status represents USFWS interpretation of BLM records.
Coal, Oil, & Gas Conveyed to CIRI.
Small parcels may not show at this scale.
Land Status current to 4/25/2001.

LEGEND

   PROJECT VICINITY

PROPOSED ALIGNMENT

ALTERNATE ALIGNMENT

PROPOSED ALIGNMENT WITHIN THE SRF

! EXISTING ROW P-2-KE

BOUNDARIES

BIRCH HILL UNIT

!

!

! SWANSON RIVER FIELD 

!

!

!

! ! !

!
!!
WILDERNESS AREA

KENAI NATIONAL WILDLIFE REFUGE

LAND STATUS

NATIVE CONVEYED SURFACE, USFWS SUBSURFACE

NATIVE CONVEYED SURFACE, COAL, OIL, & GAS CONVEYED

NATIVE CONVEYED SURFACE, COAL, OIL, & GAS SELECTED

NATIVE SELECTED, USFWS SUBSURFACE

NATIVE SELECTED SURFACE, COAL, OIL, & GAS CONVEYED

STATE OF ALASKA CONVEYED

USFWS SURFACE, COAL, OIL, & GAS CONVEYED

USFWS SURFACE, COAL, OIL, & GAS SELECTED

USFWS ACQUIRED SURFACE, USFWS RETAINED SUBSURFACE

CONFLICTING SELECTIONS

NATIVE CONVEYED SURFACE AND SUBSURFACE

T
1
0
N

T
8
N

T
6
N

0 5

SCALE IN MILES

S
W
A
N
S
ON

 RIVER



Swanson River Satellites EIS The Affected Environment

Page 3-45  July 2002

(This page intentionally left blank.)



The Affected Environment Swanson River Satellites EIS

July 2002 Page 3-46

bear, mountain goats, Dall sheep,
wolves and other furbearers, salmonids
and other fish, waterfowl and other
migratory and non-migratory birds; 

Fulfill the international treaty
obligations of the United States with
respect to fish and wildlife and their
habitats;

Ensure, to the maximum extent
practicable and in a manner consistent
with the purposes set forth in paragraph
(i), water quality and necessary water
quantity within the refuge;

Provide in a manner consistent with
paragraphs (i) and (ii), opportunities for
scientific research, interpretation,
environmental education, and land
management training; and 

Provide, in a manner compatible with
these purposes, opportunity for fish and
wildlife-oriented recreation.”

ANILCA also established the Kenai Wilderness,
comprising approximately 1.35 million acres of
the KNWR.  The Dave Spencer Wilderness Unit
abuts the eastern boundary of CIRI subsurface
coal, oil, and gas ownership, approximately 2.2
miles east of ES-B, 2.2 miles east of ES-C, and
1.5 miles east of potential Material Site G-6.  

3.3.2.2 Settlement Agreement and
Surface Use Plan

A settlement agreement between CIRI, the State
of Alaska, and the USDOI was ratified by
Congress in PL 94-204 on January 2, 1976.
That agreement provides for the settlement of
entitlements granted Alaska Natives in the Cook
Inlet area under ANCSA, and entitlements
granted the State of Alaska in the Alaska
Statehood Act.  The agreement also enhanced
the USDOI’s recommendations leading to the
subsequent establishment of new and expanded
National Parks, National Monuments, and
National Wildlife Refuges in the Cook Inlet
area.  The overall intent was to resolve

outstanding litigation, facilitate land
management, and create ownership patterns that
encourage settlement and development in the
Cook Inlet area.  

This agreement specifically provided for CIRI
ownership of oil, gas, and coal within what is
now the KNWR, including the Project Area, as
well as revenues from the SRF and BCF.  It
provides that all activities related to oil, gas, and
coal extraction within the KNWR or valid CIRI
ownership’s be done in accord with a surface
use plan approved by the Secretary of the
Interior.  These extractions are to use the most
advanced technology commercially available
that cause the least practicable temporary and
permanent harm to fish and wildlife habitats
within the KNWR.  Surface damage must be
repaired and reclaimed by CIRI, it’s successors
and assigns, as rapidly as practicable without
unreasonable interference with the rights of
extraction.  The agreement further provides that
reasonably necessary federally owned sand and
gravel for oil, gas, and coal extraction will be
provided.

In 1980 a General Surface Use Plan was
approved.  The Plan provides that field activities
will:

• Be conducted in a manner to protect wildlife
resources.

• Inform employees that violation of state and
federal fishing and hunting laws is grounds
for dismissal.

• Use the most advanced commercially
available technology that prevents harm to
fish and wildlife and their habitats on the
KNWR.

• As rapidly as practicable, and without
infringing on valid extraction rights, reclaim
damage and post an appropriate surety bond. 

• Remove facilities and equipment upon
completion of operations or when materials
are no longer necessary for operations.
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3.3.2.3 Refuge Land Use Planning

Land use designations and land use management
practices on the KNWR are established through
the development of a congressionally-mandated
CCP.  The Final CCP, EIS, and Wilderness
Review  (USFWS, 1985) developed and
analyzed different management options for the
KNWR.  The CCP established long-term goals
and objectives for management of refuge
resources and provided policy guidance.  The
wilderness review for the KNWR under Section

1317 of ANILCA met the requirement for
studying all refuge lands and making
recommendations on those lands suitable for
inclusion in the National Wilderness
Preservation System.  None of the Project Area
was identified as suitable for wilderness
(Alternative E – USFWS, 1985).  Even though
lands within the Project Area are not designated
as wilderness, natural, scenic, and recreational
values are still given significant weight.  The
land management categories developed for the
KNWR are summarized in Table 3-10.

Table 3-10 Kenai National Wildlife Refuge Land Management Categories

Category Description Acreage
Percent of

Refuge
Wilderness
Management

This most protective management category covers areas of the
KNWR currently designated as wilderness.  These areas are to
remain pristine and unmodified.  Natural fish and wildlife
population dynamics and habitats are emphasized, although
regulated hunting, trapping, and fishing are allowed.  Motorized
access is permitted in specific areas for traditional activities,
subject to regulations from the Secretary of the Interior for
protecting the natural wilderness area.

1,350,000 69

Minimal
Management

Management is directed at maintaining the pristine conditions of
areas that have important fish and wildlife and wilderness values.
These areas are generally not subject to planned habitat
manipulation.  Restrictions are placed on motorized access,
recreation, and economic uses.  Lands in this category represent
USFWS recommendations for future wilderness designations.

195,500 10

Traditional
Management

This category encompasses underdeveloped areas where habitat
and public use are managed to provide a mixture of benefits in a
natural setting.  No roads occur in this category.  Management of
forest habitats relies on natural tools such as prescribed burning,
with no mechanical manipulation or commercial timber harvest.

136,500 7

Moderate
Management

This category manages areas easily accessible to the public and
manipulates a significant amount of habitat to benefit populations
of selected species.  Although some natural processes are
altered, habitat management is designed to maintain natural
landscape.  Permanent facilities may be provided for resource
protection or public safety.  

207,500 10

Intensive
Management

This least protective category encompasses areas of high public
and economic use.  Natural processes are modified, and the
influence of human activities is evident.  Public facilities,
administrative sites, economic development, and transportation
systems are allowed in this category.

59,000 3

Key:
KNWR – Kenai National Wildlife Refuge
USFWS – U.S. Fish and Wildlife Service
Categories and descriptions from USFWS, 1985.

The Proposed Project involves three
management categories prescribed in the KNWR
CCP (USFWS, 1985): Traditional, Moderate,

and Intensive.  USFWS implementation of these
general management categories is subject to
existing valid rights.  As noted in Section
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3.3.1.2, the Proposed Project will exercise
provisions of Federal Law and Regulation for
adequate and feasible access for economic and
other purposes to CIRI inholdings.  

In East SRS, the Trunk, North Krein, and South
Krein Segments are within the Traditional
Management Category (Table 3-10 and Figure

3-10).  The South Entrance and North Entrance
Segments are in the Intensive Management
Category.  North SRS is within the Moderate
Management Category.  Management goals for
activities allowed in the KNWR and the Project
Area are provided in Table 3-11.  Access and
restrictions to the Project Area are provided in
Table 3-12.

Table 3-11 Allowable Kenai National Wildlife Refuge Activities in the Proposed Project
Vicinity

Activity
Intensive

Managementa
Moderate

Managementa
Traditional

Managementa

Modifications of habitats to increase
targetb wildlife populations.  Includes
both enhancement and restoration
activities.

Permitted Permitted Not permitted

Hunting and trappingc Permitted; pertinent
state and federal
regulations apply

Permitted; pertinent
state and federal
regulations apply

Permitted; pertinent
state and federal
regulations apply

Hikingc Permitted Permitted Permitted
Unimproved roads that are not
maintained.  Utility/inspection access
trail.

May be provided May be provided Not provided

Snowmobilesc Permitted in designated
areas subject to
reasonable regulations

Permitted in
designated areas
subject to
reasonable
regulations

Permitted in
designated areas
subject to
reasonable
regulations

Drilling and extraction of oil and gas
for commercial purposes.  Includes all
associated above and below ground
facilities.d 

Permitted on a site-
specific basis subject to
reasonable regulations

Permitted in
designated areas
subject to
reasonable
regulations

Permitted on a site-
specific basis
subject to
reasonable
regulations

Oil and gas pipelines, and other
necessary related facilities.

Permitted on a site-
specific basis subject to
restrictions on road
access and methods of
pipeline placement

Permitted on a site-
specific basis
subject to
reasonable
regulations

Permitted on a site-
specific basis
subject to
reasonable
regulations

Key:
a – Only the Intensive, Moderate, and Traditional Management categories are addressed, since no other

management designations are applicable to the Project Area.
b – Possible mitigation measure for project activities.
c – May be increased as a result of project activities.  (Note: all-terrain vehicle use is prohibited.)
d – The drilling and extraction of oil and gas (in Moderate and Traditional Management Units) for commercial

purposes is permitted on a site-specific basis, subject to reasonable regulation.

Reference: USFWS, 1985
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Table 3-12 Access Restrictions for the Project Area

Mode of Travel Restrictions Dates area is open to travel
Car or Truck No public access to the SRF road, only oil

company employees and refuge
personnel have access

Road is maintained year round

Snowmobile Canoe Lakes Unit closed to snowmobiles,
SRS project area is open to snowmobiles

December 1 through April 30 (if there
is sufficient snow cover)

Float Plane Kenai Wilderness Areas are closed to
aircraft, including the Canoe Lakes Unit
SRS project area is open to floatplanes

All lakes with nesting trumpeter
swans and/or their broods are closed
May 1 through September 30

Motorboats The SRS project area is open to
motorboats, but the Canoe Lakes Unit is
closed to motorboats; Motors must be
less than 10 horsepower

All lakes with nesting trumpeter
swans and/or their broods are closed
May 1 through September 30

Canoe, foot, cross
country skiing

None Always

All-terrain vehicles Not permitted Not applicable
Key:
SRF – Swanson River Field
SRS – Swanson River Satellites

The USFWS has selected Traditional
Management for “underdeveloped areas” where
habitat and public use are managed in a natural
setting.  This management category applies to
about 7 percent of all land within the KNWR.
Roads are typically not permitted under
Traditional Management.  Use of airplanes,
snowmobiles, and powerboats is permitted, but
vehicles including motorcycles and off-road
vehicles are not.  Although timber harvesting is
not permitted, the KNWR CCP allows for sand
and gravel removal, oil and gas exploration, and
oil and gas leasing on a site-specific basis,
subject to reasonable regulation.  

Moderate Management encompasses areas that
are easily accessed by the public.  Moderate
Management allows some natural processes to
be altered, but habitat management is designed
to maintain the natural landscape.  Permanent
facilities may be provided for resource
protection or public safety.  This management
category applies to about 10 percent of all land
within the KNWR.

Intensive Management encompasses area of high
public and economic use.  Under Intensive
Management, natural processes are modified and
the influence of human activity is evident.
Public facilities, administrative sites, economic

development, and transportation systems are
allowed.  This management category applies to
about 3 percent of all land within the KNWR.

3.3.2.4 Previous Oil and Gas Activities
in the KNWR

The Mineral Leasing Act of February 25, 1920
(41 Statute 437), authorized the issuance of oil
and gas leases on and within lands of the United
States including: “lands reserved for wildlife
refuges providing the EOs did not restrict such
disposition.”

In 1956, Atlantic Richfield was issued the first
lease for exploration and drilling in the KNWR.
In July 1957, significant oil reserves were
discovered at the SRF, Alaska’s first modern oil
and gas field.  Oil production from the SRF was
a major catalyst for Alaska’s statehood.

On January 8, 1958, the Secretary of the Interior
issued revised regulations for oil development
on federal wildlife lands.  However, leases under
those regulations could not be accepted on the
refuge until the USDOI had classified the lands
to be opened (or closed) to oil and gas
development.
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In April 1958, lands that would be classified as
open to oil and gas development (approximately
one-half of the KNWR’s acreage) had been
identified and guidance documents and
stipulations about oil and gas development were
also prepared.  On May 21, 1958, Secretary of
the Interior Seaton advised Assistant Secretary
Ross Leffler that Alaska personnel could
immediately begin to issue seismic permits with
“proper safeguards” (Frates, 1999).  Once the
USDOI issues an oil and gas lease, there is an
implied presumption that exploration and
production can be proceed within applicable
laws and regulations.  These include NEPA
documentation and issuance of necessary
permits.

The CCP makes the following statements related
to oil and gas activities on the KNWR
(USFWS, 1985):

“Oil and gas exploration will continue if
found compatible with refuge purposes.
Present lease holders will continue to be
subject to federal leasing regulations
(43 CFR) and appropriate state
regulations.  Exploration and leasing
will be subject to stipulations on access,
seasonal use, and site revegetation;
operators will be required to use
technology that minimizes impacts on
fish, wildlife and habitat.” (p. 100).

“Oil and gas activities will continue to
cause short term and long-term
displacement of wildlife (especially
sensitive species such as bald eagles,
brown bears and swans).  Some habitat
destruction will occur and localized
dust, noise, air and occasional water
pollution will continue.” (pp. 100-101).

Swanson River Field

As the name implies, East SRS and North SRS
are closely associated with the SRF, which has
been an area of significant oil and gas
development since before Alaska statehood.
The SRF is located immediately adjacent to the
Project Area.  From 1960 to 1962, 51 oil
development wells and 8 gas wells were
completed in the SRF (Frates, 1999).  SRF
products are transported to refinery and

transshipment facilities at Nikiski via a 17-mile
long pipeline system.  Eight miles of the
pipeline alignment lie on KNWR lands.  Several
companies have operated the SRF, including:
Chevron USA (1957 to 1986); ARCO (1986 to
1992), and Unocal (1992 to present).

According to the USFWS manager of oil and
gas activities for the KNWR from 1985 to 2001,
the SRF currently occupies 12 square miles
(about 7,680 acres) and includes the following
(Frates, 1999): 

• 30 miles of roads

• 60 well pads

• Seismic lines

• 177 acres of building and storage areas

• Five residences

• An office and maintenance shop building

• A compressor plant

• An oil pumping station

• 35 acres of gravel and sand pits

• A solid waste disposal site

• A pipeline complex from each well to seven
tank settings

• Seven flaring stacks

• A 6-inch crude and 12-inch buried natural
gas pipeline from the field to Nikiski

• Two bridges crossing the Swanson River

• Two overhead powerlines crossing the
Swanson River

• A power line complex throughout the SRF

• A powerline to the main feeder line from
Nikiski within an underground pipeline
corridor

Beaver Creek Field

The BCF is located approximately 10 miles
southwest of East SRS and North SRS.  The
original discovery well for the BCF was drilled
in 1967.  Marathon has been the only operator of
the 8-square-mile BCF (about 5,120 acres). 



Swanson River Satellites EIS The Affected Environment

Page 3-53  July 2002

According to Frates (1999), the BCF includes
the following: 

• 1,000-barrel and 5,000-barrel crude storage
tanks

• Two 300-barrel water injection storage tanks

• Gas dehydration units

• A gas lift compressor

• Five pads with six active wells (two oil and
four gas)

• 5 miles of 12-inch gas transport line

• Numerous oil and gas gathering lines

• A solid waste disposal site

• An office and maintenance facility (one
building)

• One flare stack

• Two bridges crossing Beaver Creek and a
bridge across No Name Creek

• Generators

• An aboveground fuel storage tank

At the completion of an FEIS in 2000 by the
USFWS for development of the natural gas
resources outside the BCF, a ROW was issued to
Marathon for the Wolf Lake Area Natural Gas
Project under ANILCA, Title XI.  As part of that
project, Marathon constructed an additional 5.5
miles of buried pipeline between the two
existing well pads and existing BCF production
facilities.  The FEIS also considered future
development at the Galena well pad and an
exploratory well at Mosquito Lake.

Birch Hill Unit

Standard Oil Company of California drilled the
BHU discovery well, BHU 22-25, in 1965.
During the 1990s, ARCO conducted exploration
activities on the Bufflehead Pad, located
approximately 2.5 miles south of BHU 22-25.
The Bufflehead Pad was accessed via a gravel
road extending north from the SRF.  The well
was drilled in 1995 and plugged and abandoned
shortly after drilling.  The pad and access road
were reclaimed and the USFWS accepted this

reclamation as being in compliance with the
terms and conditions of permits on October 21,
1999.  

3.3.2.5 Other Oil and Gas Related
Activities

As part of oil and gas exploration, the KNWR
has authorized geophysical exploration
activities, including seismic operations, by 23
companies.  The most intensive seismic project
was conducted in 1998, when Anadarko
Petroleum Corporation acquired data over a 90
square mile grid from over 5,000 individual shot
holes (Frates, 1999).  Early exploration was
conducted almost exclusively by ground access
that left lengthy seismic lines where trees were
removed for vehicle passage.  More recently,
geophysical work has been conducted with less
intrusive methods, including access by
helicopter or by reusing former seismic lines.

3.3.2.6 Compatibility Determination

The National Wildlife Refuge System
Administration Act of 1966, as amended by the
National Wildlife Refuge System Improvement
Act of 1997, requires that all permitted refuge
uses must be determined to be compatible with
the primary purpose(s) for which the refuge was
established.  This standard was also specifically
adopted by ANILCA in Section 304.  

However, uses that are granted by law, or that
are included as part of a legal property right, are
not subject to the compatibility requirement.  On
the KNWR, this exception applies to oil and gas
exploration, and related development of
activities within the Swanson River, Beaver
Creek, and Birch Hill lease areas (where leases
have been granted under the Mineral Leasing
Act of 1920), and where subsurface ownership
and associated rights have been granted for coal,
oil, and gas, and the provisions of ANCSA and
associated settlement agreements.  These rights
were subsequently re-affirmed by Congress in
PL 94-204 and the 1980 General Use Plan.  In a
1999 Compatibility Determination, the USFWS
found that oil and gas activity is not compatible
with purposes for which the KNWR was created
and could, therefore, not be authorized.
However, the determination does not apply to
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the valid inholdings or existing Federal leases,
which are the subject of this action.

The USFWS has jurisdiction of refuge lands for
conservation purposes, even though the lands
may be subject to valid existing rights.  The
USFWS has the obligation to assure adequate
and feasible access, but may include terms and
conditions to protect special values of the
KNWR under reasonable regulations.

3.3.2.7 ANILCA

The purpose of ANILCA, among other things,
included: 

“To preserve for the benefit, use,
education, and inspiration of present
and future generations certain lands
and waters in the State of Alaska that
contain nationally significant natural,
scenic, historic, archeological,
geological, scientific, wilderness,
cultural, recreational, and wildlife
values.”

ANILCA also recognizes that Alaska’s
transportation and utility network is largely
undeveloped and that future needs for
transportation and utility systems in Alaska
would best be identified and provided for
through an orderly, continuous decision-making
process involving the state and federal
governments and the public.  Title XI
(Transportation and Utility Systems in and
Across, and Access Into, Conservation System
Units) of ANILCA sets out that process.
Besides requiring a strict timeline for conducting
the NEPA analysis and issuance of permits,
Section 1110(b) provides:

“Notwithstanding any other provisions
of this Act or other law, in any case in
which…privately owned land, including
subsurface rights of such owners
underlying public lands, or…other valid
occupancy is within or is effectively
surrounded by one or more conservation
system units…or those lands designated
as wilderness study, the State or private
landowner or occupier shall be given by
the Secretary such rights as may be
necessary to assure adequate and

feasible access for economic and other
purposes to the concerned land by such
State or private owner or occupier and
their successors in interest.  Such rights
shall be subject to reasonable
regulations issued by the Secretary to
protect the natural and other values of
such lands.”

Regulations at 43 CFR 36.10 implement the
provisions of ANILCA Section 1110(b).
Section 1.2 provides additional discussion of
these regulations.

3.3.3 Economy and Socioeconomics

About 8 percent of all Alaskans permanently
reside in the KPB.  The 2000 U.S. Census
reports that there are 49,691 residents in the
KPB (ADCED, 2002).  This represents a 22
percent increase over the 1990 Census and 51
percent over the 1980 Census.  This population
increase in the KPB is much higher than the
overall statewide growth of 11 percent for the
1990 to 2000 period, and 35 percent for the
1980 to 2000 period (KPB, 2001). 

Unemployment in the KPB averaged about 9
percent in 2000 and 2001.  This compares to a
statewide unemployment average of about 5.6
percent in October 2001 (ADOL, 2001).
According to preliminary data for 2000,
government is the largest employer in the KPB
at 25 percent, with trade at 23 percent, and
services at 21 percent (ADOL, 2002).  These
three employment classifications are followed
by oil and gas extraction (9 percent) and
manufacturing (8 percent), with the remaining at
6 percent or less each.  Oil and gas extraction
had the highest paying jobs, followed by
construction, manufacturing, government, and
transportation, communications, and utilities.
Oil and gas extraction salaries were about 48
percent higher than the next tier, and more than
73 percent higher than the overall trade and
services classifications.  An estimated 36 percent
of the local area payroll is linked to the
petroleum industry (Goldsmith & Hill, 2000).  

The KPB generates its operating revenue from
several sources, with at least 50 percent coming
from general property and motor vehicle taxes. 
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Sales taxes account for another 20 to 22 percent,
while state revenues have been about 20 percent
and federal revenues 2 percent.  The total share
of state revenue available to the KPB will
decrease as revenues from oil and gas
(principally the North Slope) to the State
treasury decline.  Other petroleum industry
activities in the KPB include the LNG Plant and
a petroleum refinery.

The KPB economy is highly seasonal, but
maintains its strength because of the diversity of
industries.  As noted above, the petroleum
industry is important, but the commercial
fishing, recreation and tourism, and
transportation sectors have been equally
important.  Commercial fishing recently has
been severely hurt by a combination of
competition from farmed salmon from other
nations, loss of local fish processing facilities,
sport fishing competition, and the overall
fluctuating strength of salmon runs to the
northern headwater streams.

CIRI is the owner of the coal, oil, and gas in the
Project Area, except in the existing unitized
areas where the Federal government is the
owner.  CIRI shares an allocated portion of the
Federal royalties from the BHU.  These
inholdings in the KNWR were a direct result of
ANCSA settlements, other Federal legislation,
and court settlements.  One of the primary
purposes of ANCSA was to provide Alaska
Natives with resources that could be developed
for their economic benefit.  Oil and gas revenues
have contributed substantially to dividend
distributions paid to CIRI’s shareholders over
nearly 30 years.  Under the provisions of
ANCSA, 70 percent of the revenue derived from
resource development, such as the Proposed
Project, must be shared with the other Alaska
Native Regional Corporations.  To date, CIRI
has shared $168 million with other regional
corporations.  The Proposed Project will be
reflected in the future dividend distributions, but
the extent of any contribution of the natural gas
resources of the Project Area is speculative,
since it will depend on the net value of the
natural gas when it goes to the marketplace.

A recent analysis of the economic role of the
KNWR during 1997 indicates the refuge is an

important element of the KPB economy.  In
1997, there were an estimated 292,000 on-site
visits to the KNWR.  About 180,000 visits (62
percent) were classified as incidental—the
visitor was making a trip for another purpose
and stopped at interpretive sites or observed
nature.  Approximately 86,000 visits (29
percent) were for sport fishing—primarily for
salmon in the Kenai and Russian rivers.  Sport
hunting accounted for about 9,000 visits (3
percent), while non-consumptive uses such as
photography, accounted for about 6 percent of
the total visits.  An additional 251,000 visits
were attributed to refuge-dependent activities.
These included sport fishing of Cook Inlet fish
that may have spawned in waters within the
refuge, but were sought outside the KNWR.  An
estimated 62 percent of the off-refuge visits
were for fishing and 33 percent for incidental
purposes (Goldsmith and Hill, 2000).

Expenditures for the 292,000 on-refuge visits in
1997 were estimated to have a value of $21
million, while the 251,000 off-refuge visits
accounted for an additional $28 million.  The
economic significance to the KPB from the
expenditures for on-refuge visits were estimated
to be 407 jobs with a payroll of $8.7 million,
with 50 percent attributed to sport fishing.  The
off-refuge visits accounted for 950 jobs and a
payroll of $20.2 million.  The majority of the
off-refuge jobs were also attributed to sport
fishing.  An additional 542 jobs were assigned to
commercial fishing (including fish processing)
with a payroll of $20.2 million.  In summary, the
KNWR was credited with 1,492 jobs in 1997,
with recreation accounting for 950 (64 percent)
and commercial fishing 542 (36 percent).  

The number of visits to the Project Area are not
known; however, road access to the area is
through the SRF, which is closed to public
vehicular traffic.  It is possible that some of the
lakes in the project area might be used for float
plane access, and that there might be some
commercial guiding or transportation services
provided, but the extent of this use, if any, has
not been tabulated by the State, KPB, or
USFWS.  See Section 3.3.7 for an additional
discussion of recreation.  Because of the general
isolation of the Project Area from good public
access, proximity to a producing oil and gas
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field, and the general lack of superlative
resources such as red salmon in the lower
Russian River, it is likely that only a very small
and unmeasurable increment of the employment
and economic benefits to the KPB identified by
Goldsmith and Hill are attributable to the
resources of the Project Area.

3.3.4 Cultural Resources

Several cultural resource investigations have
been conducted in the Project Area.  These
include investigations in 1988 and 1990 for the
Birch Hill and Bufflehead projects (Lobdell,
1990 and 1994, respectively) in the North SRS,
and for this Proposed Project in 2000
(Yarborough, 2001).  Lobdell (1990) found no
cultural sites and noted that the area occupied by
the North SRS was considered to have low
cultural resource potential due to the absence of
concentrated biomass resources and the lack of
dry upland areas.  Yarborough (2001) noted that
the closest cultural site to the Project Area
documented in the literature is the Swanson
River Unit No. 1 Discovery Well, a historical
site marking oil and gas activity (KEN-054) in
the SRF.  

In the East SRS, cultural remains (hearth – likely
recent, scatter of cans – possibly military rations
and aluminum soft drink, and five cache pits)
were found near the Swanson River and a low,
south-facing ridge overlooking the Swanson
River in an area with sharp bends.  The ridge is
on the east side of the Swanson River.  The
general area that these sites are located in has
been deleted from the Proposed Project since the
natural gas target can be reached by directional
drilling from ES-B.  ES-B is located on terrain
that is similar to the low ridge where
Yarborough found cans and cache pits.
Likewise, the potential material site near the
Swanson River (G-5) is new and was not
investigated by Yarborough (2001).  
The results of the 2000 field investigation and
literature research tends to reaffirm Lobdell’s
conclusion about the relatively low abundance
of cultural resources that may be associated with
the Proposed Project.  As part of the alignment
flagging and drill site identification, Yarborough
(2001) recommends a site-specific cultural
resource investigation.  He also recommends

that the Kenaitze Indian Tribe, the Salamatof
Tribal Council, and other Kenai tribal
organizations be contacted for supplemental
historical and cultural information that would be
pertinent to the Proposed Project.

3.3.5 Visual Resources

Outside the SRF, the proposed Project Area is
undeveloped except for existing winter trails,
seismic lines, and BHU 22-25.  The topography
is gently rolling with a mosaic of vegetation
types reflecting forest fires with interspersed
wetlands, lakes, and ponds.  The low
topographic relief, in combination with shrub
and forest cover, tends to limit what can be seen
at any one point to relatively short distances.  A
rise in elevation begins to occur approximately
15 miles east of the project boundary at the
foothills of the Kenai Mountains, with a
significant rise not occurring until
approximately 20 miles. 

3.3.6 Noise

There are no stationary noise sources within the
Project Area.  However, both East SRS and
North SRS abut the SRF, with its periodic
industrial traffic and production equipment.
SRF compressors can likely be heard at most
locations within the Project Area.  The SRF is
closed to public car and truck traffic, with only
workers in the SRF and government employees
having vehicular access.  East SRS is from 2
miles to a little more than 3 miles north of Swan
Lake Road.  It is possible, but unlikely, that
recreational, commercial, and USFWS traffic on
Swan Lake Road could be heard in East SRS.  

The Project Area is near the aircraft route
between airports serving Kenai, Soldotna,
Homer, and Anchorage.  The KNWR biologist
and other biologists use aircraft flying at
relatively low altitudes to conduct inventories of
moose, wolves, lynx, bears, and waterfowl.
Lakes in the general area can be accessed by
floatplane for recreational purposes, but lakes
with nesting trumpeter swans are closed to
aircraft from May 1 through September 30.
During the winter, the Project Area is open to
snowmachine use.  All-terrain vehicles are not
permitted on refuge lands.
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The KNWR staff has received complaints and
inquiries from hunters and recreationists about
noise from the SRF, and drill rig and helicopter
use in the KNWR (Johnston, 2001d). However,
the KNWR does not keep records of noise
complaints from visitors to the refuge, and it has
not conducted any studies on the effects of noise
on users in the general area.

3.3.7 Recreational Resources

There are no records of recreation uses that
occur in the Project Area.  Fishing is allowed in
all lakes and streams on the KNWR.  The
Project Area is open to hunting for black and
brown bear, moose, wolf, and wolverine. Winter
recreational use (cross-country skiing and
snowmachining) in the general area of the
Proposed Project is highly variable, since it
depends on snow depth (USFWS, 1994).

A commercially available road and recreation
map of the northwestern portion of the Kenai
Peninsula (Todd, 1980) shows the Gruska Lake
Trail, which begins at the Swanson River and
continues north to Gruska Lake (Figure 3-11).
From Gruska Lake, the trail goes past the east
ends of Pintail and Quill Lakes and then
continues north to Snag Lake, west to
Bufflehead Lake, north past Curlew Lake, and
out of the Project Area.  According to the
USFWS, the Gruska Lake Trail is primarily used
by local residents and it is not marked by the
USFWS.  There are no data available on the
number of trail users.  Some people may hike to
Gruska Lake, but most trail use is by
snowmachines in winter (Pers. Comm. – C.
Caldes, USFWS, January 16, 2002).

The Swanson River flows parallel to the ES-1
alignment for approximately 8 miles
(Figure 3-11).  The river is 40 miles long from
the outlet of Gene Lake and has been designated
a National Recreational Trail by the USFWS for
canoeing.  The segment in the Project Area is
meandered, small (an average width of 15 feet),

and shallow (depths less than 5 feet).  Proposed
facilities associated with the canoe trail are ES-B
(about 0.5 miles west), and a short segment of
the Trunk Segment (about 0.5 miles north).  ES-
B will be located about 0.25 miles west of the
river if the North Krein Lake Segment were
selected as the preferred alignment.  All of the
proposed facilities are on the opposite side of
Swanson River from Swan Lake Road.

The Swanson River Canoe Trail is comprised of
two distinct parts: an upper lake/portage/lake
system, all within the Dave Spencer Wilderness
Unit, and Swanson River from the outlet of
Gene Lake to Captain Cook State Park on the
shore of Cook Inlet.  Canoeists can gain access
to the canoe trail by several means:

• By vehicle from Swan Lake Road.

• By floatplane from Wilderness Lake or other
lakes in the Dave Spencer Wilderness Unit
that have been designated for floatplane
landing in the CCP.

• By canoe portage into Gene Lake. 

• By vehicle from the Swanson River
Campground near the entrance to the SRF.

Downstream from the Swanson River
Campground, the canoe trail flows through the
SRF with more that 20 existing production
facility and material site locations and access
roads within 0.25 miles of the river bank, as well
as several pipeline crossings and two bridges.  

An estimated 2,000 visitors to the KNWR use
the Swanson River Canoe Trail annually.  There
are no details available on which parts of the
canoe trail contribute to the annual use.
However, it is expected that the majority of the
use is on the lake/portage/lake system rather
than the river. 

Historically, hunters and wilderness users have
accessed the upper portion of the Swanson River
via the Swanson River Canoe Trail, now
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part of the Dave Spencer Wilderness.
Wilderness users have been using this trail, and
having a pristine wilderness experience since the
1960s.  The route wilderness users must traverse
to access the upper Swanson River is the most
arduous and difficult passage on the entire canoe
trail system.  It is reasonable to state that users
making this trip are seeking a wild experience.
They have been having this wild experience,
regardless of the current management category
for the upper half of the Swanson River, for
almost 40 years.

The closest developed public use facility is the
Swanson River Campground, located
approximately 1.5 miles south of the start of the
East Entrance Segment and about the same
distance from the SRF (Figure 3-11).  The next
two closest campgrounds (one on Swanson
River Road and another on Swan Lake Road)
are each about 4 miles from facilities at East
SRS.

The KNWR also has an Outdoor Education
Center camp located ¼-mile east of the junction
of the Swanson River and Swan Lake Roads.
This facility is available for education groups,
and is used from late April through September.
The Outdoor Education Center can sleep up to
24 people and it has six cabins, a covered central
meeting room, outhouses, picnic tables, and
water pump.

3.3.8 Subsistence Use

Subsistence is defined by ANILCA, Section
803, as:

“…the customary and traditional uses
by rural Alaska residents of wild,
renewable resources for direct personal
or family consumption as food, shelter,
fuel, clothing, tools, or transportation;
for the making and selling of handicraft
articles out of non-edible by-products of
fish and wildlife resources taken for
personal or family consumption; for
barter, or sharing for personal or family
consumption; and for customary trade.”

ANILCA, Section 303 (4) Kenai National
Wildlife Refuge, did not specifically identify

subsistence as one of the purposes for which the
KNWR was to be managed.  Although
subsistence is not one of the KNWR purposes,
Section 810 of ANILCA requires that public
land management actions be evaluated for their
potential effect on subsistence uses and needs.

The definition of a rural resident on the Kenai
Peninsula has been fluid over the years, with
from all to none of the peninsula residents being
eligible as rural.  This DEIS assumes that federal
management of the provisions of ANILCA
dealing with subsistence on the KNWR will
remain substantially in its current form, with
only limited populations residing on the
peninsula being eligible for priority access to a
resource for subsistence purposes.

The project area is in ADF&G Unit 15A.
Currently, under federal subsistence
management, customary and traditional use
preferences for the taking of moose in Unit 15A
exist exclusively for Ninilchik, Port Graham,
Nanwalek, and Seldovia.  There is a potential for
these rural communities to subsistence hunt for
caribou and lynx in Unit 15A, but there is no
open season for these species at this time.  

There has been no specific customary and
traditional use determinations for other wildlife
in Unit 15A, including: coyote, wolf, red fox
(Vulpes vulpes), wolverine, marten (Martes
americana), mink (Mustela vison), least weasel
(M. rixosa), muskrat (Onadatra zibethicus),
river otter (Lutra canadensis), beaver, snowshoe
hare, willow ptarmigan (Lagopus lagopus), and
spruce grouse (Falcipennis canadensis), so all
rural residents are eligible to hunt or trap these
species during the designated open seasons
(USFWS, 2001b).  

Customary and traditional use determinations for
subsistence fishing in all waters within the
KNWR include all fish other than salmon, trout,
char, grayling, and burbot for residents of the
Cook Inlet area, with no subsistence fishing
permit required (USFWS, 2001a).

State of Alaska law recognizes only subsistence
areas, not who may subsist.  Since 1989, all state
residents have qualified for subsistence under
state law.  The state management system has
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designated one subsistence area on the lower
Kenai Peninsula, which includes the area around
Seldovia, Port Graham, and Nanwalek.  This
subsistence area is 60 miles or more from the
Project Area.

There is little, if any, subsistence use in the
Project Area.  Federal subsistence moose
permits were the only federal subsistence
permits issued for the entire Kenai Peninsula in
2000.  Out of 22 federal subsistence moose
permits issued, only three moose were reported
taken (Petrivelli, 2001).  The specific locations
of the taking of the three moose are unknown.
However, the moose harvest was most likely
south of Swanson River, in the vicinity of public
vehicle access along Swan Lake Road.

3.3.9 Industrial Contaminants

According to a USFWS contaminant
assessment, the oil and gas fields in operation on
the KNWR may pose the largest contamination
threat to the refuge (USFWS, 2001c).  Spills and
contamination events have been associated with
oil and gas development in various parts of the
KNWR dating back to the earliest days of
exploration.  From 1957 to February 1999, 292
spills were reported at the SRF.  In January
2002, Unocal reported an estimated 2,604-gallon
spill from an underground pipeline in the SRF
(Anchorage Daily News, 2002).  The spill

volumes were later updated to 398 total gallons
spilled, consisting of 92 percent water and 8
percent oil and gas mixture.

Spilled materials include antifreeze, methanol,
hydraulic fluid, solvents, diesel fuel, triethylene
glycol, crude oil, xylene, and produced water.
Of the reported events, 13 occurrences in the
SRF since 1961 have been characterized by the
USFWS as “major” spills (Table 3-13).  Five of
these major spills were associated with crude oil,
which is not relevant to the Proposed Project.
The other eight spills involved diesel fuel,
engine oil, a drilling operation, flowline breaks,
a compressor plant explosion, a gas blowout, a
xylene release in tank farm, and produced water.  

Review of USFWS data for reported spills in the
Swanson River and BCF indicates that produced
water has been spilled in far greater quantities
than any other substance.  Based on USFWS
records, 243,827 gallons of produced water have
been spilled in both fields – compared with
27,169 gallons of crude oil, 2,376 gallons of
triethylene glycol, 852 gallons of diesel fuel,
100 gallons of solvent, 96 gallons of methanol,
and 88 gallons of hydraulic oil (USFWS,
2001c).  Crude oil spills are not a factor in the
proposed SRS gas field expansion project.
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Table 3-13 USFWS Summary of Major Spills and Contamination Events at the SRF

Year Description
1961 Flowline break at Well Site 32-8, causing oil spray to reach the Swanson River.
1963 Diesel fuel and engine oil leak
1968 Contamination from drilling operations
1969 Flowline break
1972 A compressor plant explosion generated PCB-contaminated gravel, which was

subsequently spread on interior SRF roads for fugitive dust control.  Following site
assessment and characterization, soils from affected areas were excavated and
incinerated in accordance with a Consent Order with the USFWS, ADEC, and the BLM.
Between 1987 and 1992, over 107,000 tons of soil were incinerated.

1986 Gas blow out 
1988 A xylene release was discovered at the Pipe and Supply Yard aboveground tank farm.

Several unsuccessful remedial approaches were abandoned.  During the summer of
2000, construction was completed on a phytoremediation concept that employs the use of
engineered wetlands to enable plants and soil microbes affect cleanup.

1989 Petroleum hydrocarbon contamination was discovered around flare stacks and tank
settings.  An environmental site investigation determined the extent of the soil and
groundwater contamination.  The sites appear stable and contamination does not appear
to be migrating beyond known areas.

1991 A flowline leak near Well Pad 21-22 resulted in the release of crude oil and produced
water.  A vacuum truck extracted most of the crude oil, with the remainder of the
contaminated soils excavated for on-site disposal. 

1994 A flowline break near Tank Setting 3-9 resulted in an underground leakage of crude oil.
Most of the crude oil was captured in the soil, and 200 cubic yards of soil was excavated
for on-site disposal.  

1995 A flowline break near Tank Setting 3-9 resulted in the leakage of crude oil approximately
100 feet north of the Swanson River.  A vacuum extraction retrieved most of the crude oil
and a silt fence was immediately placed between the break and the river.  The line was
purged of all hydrocarbons and left in place to prevent further damage to the wetland.  An
aboveground line has now taken its place. 

1999 A flowline break near Tank Setting 1-27 setting resulted in the leakage of produced water
and crude oil.  Cleanup of the majority of the spill involved vacuum extraction and
excavation.  Four carbon filtration dams were installed downstream.  Hydroseeding was
completed, and revegetation is progressing.

1999 An underground pipeline leak near the Tank Setting 1-4 Wastewater Building released
produced water into an interception basin.  Most of the spill was recovered by vacuum
extraction; however, some did escape the basin.  Soil sample results did not exceed
ADEC’s soil cleanup levels, with the exception of two samples taken closest to the spill
that exceeded the benzene cleanup levels. 

Key:
ADEC – Alaska Department of Environmental Conservation
BLM – U.S. Bureau of Land Management
PCB – polychlorinated biphenyls
SRF – Swanson River Field
USFWS – U.S. Fish and Wildlife Service

Source: USFWS, 2001c
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4.0 ENVIRONMENTAL
CONSEQUENCES

4.1 INTRODUCTION

This chapter presents an objective analysis of the
environmental effects of the Proposed Project
and each of the five alternatives, including the
No Action Alternative.  Impacts are categorized
as either significant or insignificant.  This
chapter also describes cumulative impacts,
mitigation measures, the relationship between
short-term uses of the environment and long-
term productivity, and irreversible or
irretrievable commitments of resources should
the Proposed Project be implemented.

For purposes of this document, direct, indirect,
and cumulative impacts are evaluated for each of
the three distinct phases of the Proposed Project,
including:

• Constructing project facilities (including
roads, pads, and a pipeline/utility system),
developing material sites, and drilling gas
wells.

• Operating and maintaining project facilities
over the long-term.

• Removing project facilities and restoration
of disturbed areas.

4.1.1 Types of Impacts

The CEQ categorizes impacts (40 CFR 1508.7
and 1508.8) as one of the following three types:

• Direct impacts are caused by the action and
occur at the same time and place.

• Indirect impacts are caused by the action
and are later in time or further removed in
distance, but are still reasonably foreseeable.

• Cumulative impacts are those which result
from the incremental impact of the action
when added to other past, present, and
reasonably foreseeable future actions by any
entity.  Cumulative impacts can result from
individually minor, but collectively
significant, actions taking place over a
period of time.

The CEQ directs that determination of impact
“significance” requires consideration of both
context and intensity (40 CFR 1508.27), which
are discussed below.

4.1.2 Context of Impacts

Context means that the significance of an action
must be analyzed in several contexts such as
society as a whole (human or national), the
affected region, the affected interests, and the
locality.  Significance varies with the setting of a
proposed action.  For instance, in the case of a
site-specific action, significance would usually
depend upon the effects in the locale rather than
in the world as a whole.  Both short- and long-
term effects are relevant (40 CFR 1508.27).

For this EIS, impacts of the Proposed Project are
evaluated in the context of the KNWR.  As
described in ANILCA, the purposes of the
KNWR are to: conserve fish and wildlife
populations and habitats in their natural
diversity; fulfill international treaty obligations
with respect to fish and wildlife and their
habitats; ensure water quality and quantity for
fish and wildlife populations and habitats;
provide for scientific research, interpretation,
environmental training, and land management
training; and provide opportunities for fish and
wildlife-oriented recreation in a manner
compatible with conservation of fish and
wildlife populations and habitats.

Therefore, within the context of the KNWR,
impacts of the Proposed Project may be greater
than if the same impacts occurred outside the
Refuge.

4.1.3 Intensity of Impacts

Intensity refers to the severity of impact. NEPA
evaluations of intensity should consider the
degree to which:

• Impacts may be beneficial or adverse.
• The proposed action affects public health

and safety.
• Characteristics of the geographic area are

unique.
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• Effects on the quality of the human
environment are likely to be highly
controversial.

• Possible effects on the human environment
are highly uncertain or involve unique or
unknown risks.

• The proposed action may establish
precedent for future actions with significant
effects or represents a decision in principle
about a future consideration.

• The proposed action is related to other
actions with individually insignificant but
cumulatively significant impacts.

• The proposed action may adversely affect
historic places or significant scientific,
cultural, or historical resources.

• The proposed action may adversely affect an
endangered or threatened species or its
critical habitat.

• The action threatens a violation of federal,
state, or local law for protection of the
environment (40 CFR 1508.27).

For the Proposed Project, the most relevant of
the intensity factors are: unique characteristics
of the geographic area (the KNWR), degree to
which effects are likely to be highly
controversial, degree to which the action may
establish a precedent for future actions, and
cumulative effects

4.1.4 Criteria for Determining
Significance

Criteria for determining “significance” of
potential project impacts, based on context and
intensity factors, to the physical, biological, and
human resources evaluated in this document are
presented in Table 4-1.  Chapter 3 of this
document identified resource values of the
affected environment in the Project Area for
each of the resource categories shown in
Table 4-1 and discussed in this chapter.

Table 4-1 Impact Significance Criteria

Resource Elements of Consideration Significance Criteria
Physical Environment
Air • Local emissions

• Regional airshed

A significant impact is one where air emissions
from a project result in violation of National
Ambient Air Quality Standards or applicable
permits.

Topography/
Geology • Landscape A significant impact is one where the overall

character of the landscape is permanently
changed through massive regrading or slope
failures.

Soils (including
gravel) • Basic function of native soils A significant impact is one where soils are

compacted, contaminated, or otherwise lost from
productivity for a long time period.

Water Quantity/
Supply • Groundwater quantity

• Surface water quantity

A significant impact is one that affects
groundwater recharge to the extent that a
measurable shift occurs in water table elevations,
lake levels, or streamflow; or if project related use
or diversion of surface waters results in a
measurable shift in water table elevations, lake
levels, or streamflow.

Physical Environment (cont.)
Hydrology • Surface water flow patterns

• Groundwater movement

A significant impact is one where surface or
groundwater flow patterns are disrupted so as to
result in down-gradient changes in vegetation or
stream types, flood frequency, or groundwater
recharge potential.

Water Quality • Erosion and sedimentation
• Pollutants

A significant impact is one that results in a
measurable degradation of water quality in
violation of State of Alaska Water Quality
Standards. 
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Resource Elements of Consideration Significance Criteria
Biological Environment
Vegetation • Unique or uncommon vegetation

type (e.g., old growth forest or a
rare plant species)

A significant impact is one where a shift occurs in
the general distribution of vegetation types in the
Project Area, or there is a loss of viability of
unique populations or uncommon species.

Wetlands • Food chain production
• Habitat value for fish or wildlife
• Hydrologic support function
• Flood water storage
• Groundwater recharge
• Water purification
• Cultural values
• Aquatic study areas, refuges

A significant impact is one that results in a change
in the relative distribution of wetland types in the
Project Area, or loss of unique or uncommon
wetland functions in the Project Area.

Fish • Sublethal effects
• Movement or passage
• Direct mortality
• Habitat loss, especially high value,

high quality, or limited habitat

A significant impact is one that results in: direct
loss of high value anadromous or resident fish
habitat (e.g., known spawning, rearing, or
overwintering areas); restriction of fish passage; or
direct mortality or measurable sublethal effects
that affect the sustainability of regional
populations.  

Brown Bears • Sublethal effects
• Movement or passage
• Direct mortality
• Habitat loss, especially high value,

high quality, or limited habitat
• Human presence or disturbance

A significant impact is one that results in: direct
loss of high value habitat including known travel
corridors, a reduction in the effectiveness of high
value habitat by altering distribution or
movements, or increased human/bear interactions
that result in increased bear mortality.

Other Wildlife,
Including
Amphibians, Large
and Small Mammals,
and Birds

• Sublethal effects
• Movement or passage
• Direct mortality
• Habitat loss, especially high value,

high quality, or limited habitat
• Human presence or disturbance
• Species with special status or

specific legal status or protection

A significant impact is one that results in: loss of
high value habitat; measurable affects on wildlife
distribution, abundance, or movements in the
project area; or in direct mortality or measurable
sublethal effects that affect the sustainability of
regional populations.

Threatened and
Endangered Species • Presence of threatened and

endangered species
• Human presence or disturbance

A significant impact is one that results in a taking,
including disturbance, or a loss or alteration of
critical habitat. 

Human Environment
Land Use • Land use policies and plans

• Existing land use
• Wilderness designation
• Surface or subsurface ownership
• Laws and regulations

A significant impact is one that results in a project
being inconsistent with laws and regulations, or
approved land use plans or policies.

Socioeconomics • Population and housing
• Community services and facilities
• Local expenditures, unemployment,

and workforce (construction jobs)
• Property values and property taxes

A significant impact is one that results in a
measurable shift in the volume of economic
activity or where increased population and
demand for services cannot be accommodated by
existing infrastructure.  
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Resource Elements of Consideration Significance Criteria
• Oil and gas royalties or taxes
• Alaska Native Regional Corporation

revenue sharing
Cultural Resources • Archeological or historic sites

• Direct disturbance during
construction

• Indirect disturbance due to
increased public accessibility

A significant impact is one where there would be a
loss or degradation of archeological or historic
sites.

Visual Resources • Scenery
• Visual frame of reference for the

public

A significant impact occurs where the nature of the
vista accessible to the public is changed by project
features or activities.

Noise • Measurable change in background
noise over ambient levels

• Duration, frequency, or intensity of
noise

• Effects on humans or wildlife

A significant impact is one where the duration,
frequency, or level of noise is increased over
ambient levels so that human or wildlife uses are
measurably changed.

Recreational
Resources • Known recreational use area A significant impact is one that results in a

measurable shift in the volume or type of
recreational use over time, or a measurable
change in the quality of the recreational
experience for most users.

Subsistence Use • Federal or state designated
subsistence use area

• Known customary and traditional
subsistence use

A significant impact is one that results in a
measurable shift in subsistence resources, use or
access.

4.2 SUMMARY OF
ENVIRONMENTAL
CONSEQUENCES

Direct, indirect, and cumulative impacts to the
environment will occur as a result of the
Proposed Project.  Impacts may occur during
any phase of the project, including construction,
operation, maintenance, removal of facilities,
and restoration.  Many of the potential impacts
to the environment as a result of the Proposed
Project are considered to be insignificant.  Some
of these impacts will be of short duration
(usually during construction) and some will
occur over the life of the project.  Most of the
impacts can be avoided or minimized by
following proper design and construction
procedures and by compliance with regulatory
requirements, including permit conditions from
federal and state regulatory agencies. The
ultimate significance and duration of impacts
will be influenced by efforts taken to detect and

correct them, and to repair and rehabilitate the
damaged environment.

The potential for some project-related impacts to
be significant in either the short-term or long-
term (or both) depends on the magnitude and
duration of the impact.  Some potentially
significant impacts generally have a low
probability of occurrence, but if they do occur,
the consequences and potential risk to the
environment could be great.  Other potentially
significant impacts have a high probability of
occurrence.  The risk to the environment from
potentially significant impacts can be somewhat
mitigated by proper attention to prevention
measures.

The Proposed Project includes development of
both the East SRS and North SRS.  The
proposed East SRS Alternative (ES-1) and North
SRS Alternative (NS-1) routes must be
considered together to understand the full impact
of the Proposed Project. Some of the potentially
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significant impacts of the Proposed Project have
been avoided by including site selection, design,
and procedural measures (Table 2-3).  For
example, a new crossing of the Swanson River
was avoided as a result of the public scoping
process.  

In summary, use of 278,600 cubic yards of
gravel from up to five potential material sites to
fill or otherwise disturb over 184.2 acres of land
within KNWR (including 23.17 acres of
wetlands), to construct 11.7 miles of road, three
new drill pads, and upgrade a fourth drill pad, is
considered to be a significant long-term impact.
This significant impact to KNWR resources will
be mitigated over time, when project roads and
pads are removed and restored in accordance
with permit requirements.  The most significant
potential project-related impacts are those
affecting brown bears and other wildlife.  Many
of these will occur over the life of the Proposed
Project and it may be difficult to fully mitigate
all of these impacts.  Adverse impacts on water
quality and vegetation, as a result of produced
water spills are also considered to be among the
most potentially significant impacts associated
with the Proposed Project.  However, the
probability of a large produced water spill is
considered low because of proposed pipeline
design and spill prevention measures.

A summary and comparison of the physical
attributes and environmental consequences of
the Proposed Project and alternatives, including
the No Action Alternative, is presented in
Table 4-2.

4.3 ENVIRONMENTAL
CONSEQUENCES OF THE
PROPOSED PROJECT

The Proposed Project will have both significant
and insignificant impacts to the physical,
biological, and human environments.  These
impacts are described in this section.  

4.3.1 Physical Environment

The following sections describe the possible
effects of the Proposed Project on air quality,
topography, geology, gravel, soils, hydrology,
and water quantity and quality. 

4.3.1.1 Air Quality

Sources of air emissions associated with the
Proposed Project are: internal combustion
engines in equipment and vehicles used during
construction and operations; natural gas
emissions released during well testing; gas
conditioning equipment used during operation;
fugitive emissions related to construction of drill
pads, roads, and the pipeline/utility system; and
use of roads

None of the construction equipment or
stationary fuel burning sources related to the
Proposed Project are subject to air quality
permitting by ADEC, based on temporary use or
types and quantities of emissions. Exploration
drilling and well testing will be planned and
operated in compliance with the Permit-By-Rule
for (Portable) Drilling Rigs and Associated
Equipment (18 AAC 50.390).  By definition (18
AAC 50.990), portable oil and gas operations
encompass oil and gas well drilling and testing
operations, including test flare and all equipment
associated with the camp.

Potential adverse impacts to air quality were
described for a similar project in the Wolf Lake
Area Natural Gas Project FEIS (USFWS, 2000).
Air quality impacts were categorized as
negligible and short-term for project elements
associated with construction and well drilling
and testing, and negligible and long-term for
project elements associated with gas production
and conditioning.  For the Proopsed Project, air
quality impacts are expected to be similar to
Wolf Lake for equivalent activities, but will
likely be greater due to the larger size of the
Proposed Project.  In addition, impacts will be
spread over a greater number of years as
individual project phases are develoed.
However, because the potential air quality
impacts of the Proposed Project are not
considered to be significant, detailed
calculations for potential emissions are not
presented in this EIS.

The following sections describe activities and
facilities affecting air quality in greater detail. 
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Emissions from Construction and Maintenance
Equipment

The primary pollutants from diesel internal
combustion engines are oxides of nitrogen, total
organic compounds, carbon monoxide, sulfur
oxides, and particulates.  Emissions may be
calculated for various types of equipment based
on the EPA’s Compilation of Air Pollutant
Emission Factors AP-42.  The Proposed Project
will involve use of common construction
equipment and vehicles, such as pick-up trucks,
dump trucks, backhoes, bulldozers, pipe laying
equipment, and hydroaxes to mine gravel and
construct roads, drill pads, and the
pipeline/utility system.  The number of various
pieces of equipment that might be used for the
Proposed Project has not been estimated.
However, emissions from construction and
maintenance equipment and vehicles are
expected to be insignificant and short-term.  

If natural gas deposits associated with the
Proposed Project are not commercially viable,
restoration activities will commence and
emissions resulting from longer-term
construction and maintenance activities will not
occur.

Emissions From Well Drilling and Testing

Well drilling equipment is powered by a variety
of diesel engines.  The type of drill rig that will
be used for the Proposed Project is currently
unknown.  Drilling and testing operations will
be covered under the Permit-By-Rule for
(Portable) Drilling Rigs and Associated
Equipment provisions discussed in Section

1.6.2.3. Drilling operations for assessment of
natural gas resources will be fairly short-term,
taking up to 90 days to complete at each site.  

With maximum development of both East SRS
and North SRS, drilling will occur at four pads
(ES-A, ES-B, BHU 22-25, and NS-A), but will
be staged over a number of years.  Starting in
November 2003, the first pad to be drilled will
be ES-A, and then (under certain conditions)
ES-B about one year later.  Drilling operations
will likely take place during the winter, but
could occur in any season.  Drilling operations
at ES-B will take longer than at ES-A, since two
additional natural gas targets will be
directionally drilled from ES-B.  Concurrent
drilling at two or more pads is possible, but
considered unlikely due to the need to test and
evaluate results of drilling at one site before
moving to another site. 

Air emissions from drilling and testing
operations conducted at up to four pads over a
period of years will result in insignificant and
short-term impacts to air quality.

Emissions From Gas Conditioning Facilities

Natural gas conditioning for the Proposed
Project requires removing water and preventing
the formation of hydrates.  Since Cook Inlet
natural gas is very low in hydrogen sulfide
content, processes for “sweetening’ the gas are
unnecessary.  The processes involved in gas
conditioning rely primarily on heating the gas
stream to prevent ice and hydrate formation, and 
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Table 4-2 Summary and Comparison of Environmental Consequences of Swanson River Satellites Project Alternatives

EAST SRS ALTERNATIVES NORTH SRS ALTERNATIVES

ES-1 (PROPOSED)1 ES-2 ES-3 ES-4 NS-1 (PROPOSED)1 NS-2
NO

ACTION

PHYSICAL ATTRIBUTES OF ALTERNATIVES
Segment(s) South Entrance, Trunk, and South

Krein
South Entrance, Trunk, and North
Krein

North Entrance, Trunk, and
South Krein

North Entrance, Trunk, and North
Krein

East Scaup Lake West and North Scaup Lake None

Total Gravel (cy) 191,000 cy 242,800 cy 177,200 cy 217,600 cy 87,600 cy 130,700 cy 0 cy
Road Length 8.3 miles 10.3 miles 7.5 miles 8.8 miles 3.4 miles 5.9 miles 0 miles
Number Turnouts 12 14 10 12 4 11 0
Road and Turnout
Gravel (cy)

140,360 cy 173,120 cy 126,000 cy 147,860 cy 56,820 cy 99,930 cy 0 cy

Pipeline Length 8.3 miles adjacent to road 10.25 miles adjacent to road Total of 9.8 miles, including 7.5
miles adjacent to road and 2.3
miles from North Entrance to
Tank Setting 1-27

Total of 11.1 miles, including 8.8
miles adjacent to road and 2.3
miles from North Entrance to
Tank Setting 1-27

Total of 5.4 miles, including 3.4
miles adjacent to road and 1.9
miles to Tank Setting 2-15

Total of 7.8 miles, including 5.9
miles adjacent to road and 1.9
miles to Tank Setting 2-15 (the
applicant may elect to construct
a pipeline south to the SRF from
NS-A to reduce pipeline length).

0 miles

Drill Pads 2 (ES-A and ES-B) 3 (ES-A, ES-B and ES-C) 2 (ES-A and ES-B) 3 (ES-A, ES-B and ES-C) 2 (BHU 22-25 and NS-A) 2 (BHU 22-25 and NS-A) 0
Drill Pads – Gravel
(cy)

50,600 cy 69,700 cy 50,600 cy 69,700 cy 30,800 cy 30,800 cy 0 cy

Total Acreage –
Roads and Pads

107.75 acres 133.5 acres 111.65 acres 130.4 acres 58.0 acres 101.0 acres

Material Site
Summary

Material Site G-7 is estimated to
contain 293,000 cy in a 19.2-acre
area.  Material Sites G-1 and G-2
are existing SRF pits which
contain <5,000 cy and 27,000 cy,
respectively.  Material Sites G-3
and G-4 may be used to reduce
hauling costs and recreational
impacts associated with noise and
dust, but these sites have not
been investigated.  G-3 would
require construction of a 1,000-
foot long road.

Material sites under ES-2 are
identical to those under ES-1.

Material sites under ES-3 are
identical to those under ES-1,
except that the 1,000-foot long
access road to G-3 is not
required.

Material sites under ES-4 are
identical to those under ES-1,
except that the 1,000-foot long
access road to G-3 is not
required.

Material sites under NS-1 are
identical to those under ES-1.

Material sites under NS-2 are
identical to those under ES-1.

No impact

POTENTIAL ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

Physical Environmental Consequences
Air quality emissions result from
construction, road dust, drilling,
gas production, and spills.

Air quality emissions result from
construction, road dust, drilling,
gas production, and spills.

Air quality emissions result from
construction, road dust, drilling,
gas production, and spills.

Air quality emissions result from
construction, road dust, drilling,
gas production, and spills.

Air quality emissions result from
construction, road dust, drilling,
gas production, and spills.

Air quality emissions result from
construction, road dust, drilling,
gas production, and spills.

Air Quality

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

No impact
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EAST SRS ALTERNATIVES NORTH SRS ALTERNATIVES

ES-1 (PROPOSED)1 ES-2 ES-3 ES-4 NS-1 (PROPOSED)1 NS-2
NO

ACTION

POTENTIAL ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

Physical Environmental Consequences (cont.)
No large cuts or fills.  Soils will be
disturbed and compacted.  Spills
could contaminate soils.  Gravel
use is relatively small.

Similar impacts to ES-1, but
slightly increased due to
increased road and pipeline
length and an additional drill pad.
Gravel use is relatively small.

Similar impacts to ES-1, but
slightly decreased due to shorter
road length.  Gravel use is
relatively small.

Similar impacts to ES-1, but
slightly increased due to
increased road and pipeline
length and an additional drill pad.
Gravel use is relatively small.

No large cuts or fills.  Soils will
be disturbed and compacted.
Spills could contaminate soils.
Gravel use is relatively small.

Similar to NS-1, but slightly
increased potential for impacts
due to increased road and
pipeline length.  Gravel use is
relatively small.

Topography,
Geology, Gravel,
and Soils

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

No impact

Water is required for road
construction, dust control, well
drilling, and pipeline hydrotesting.
Well drilling requires the greatest
volume of water (a maximum of
42,000 gpd for drill mud make-up
and an average of 21,000 gpd
during drilling, for about 45 days
for each well, or up to 1 million
gallons).  Hydrotesting of the
longest pipeline segment will
require 138,000 gallons for a 10-
inch diameter pipeline and 22,000
gallons for a 4-inch pipeline.
Water use is spread over 3 years.

Similar to ES-1, but increased due
to dust control requirements on
longer road, drilling from an
additional pad, and additional
pipeline hydrotesting.

Similar to ES-1, but slightly
increased due to additional
pipeline hydrotesting.

Similar to ES-1, but increased
due to additional drill pad and
additional pipeline hydrotesting.

Similar to ES-1. Similar to ES-1, but increased
over NS-1 due to increased dust
control requirements on longer
road and additional pipeline
hydrotesting.

Water Quantity

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

No impact

Local impacts from road and
pipeline construction will be
minimized or eliminated by using
proper construction techniques.

Similar to ES-1, but slightly
increased potential for impacts
due to increased road and
pipeline lengths and an additional
drill pad.

Similar to ES-1, but slightly
decreased potential for impacts
due to shorter road.

Similar to ES-1, but slightly
increased potential for impacts
due to increased road and
pipeline lengths and an additional
drill pad.

Local impacts from road and
pipeline construction will be
minimized or eliminated by using
proper construction techniques.

Similar to NS-1, but slightly
increased potential for impacts
due to increased road and
pipeline lengths.

Hydrology

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

No impact

Impacts from erosion, excavation
dewatering, hydrostatic test water
discharge, fuel or chemical spills,
or produced water spills.
Mitigation measures will reduce
impact levels from all sources.
Large, off-pad spills could result in
significant impacts, but the
potential for such spills is low.

Similar to ES-1, but slightly
increased potential for impacts
due to increased road and
pipeline lengths and an additional
drill pad.

Similar to ES-1, but slightly
decreased potential for impacts
due to a shorter road length.

Similar to ES-1, but slightly
increased potential for impacts
due to increased road and
pipeline lengths and an additional
drill pad.

Impacts to water quality from
erosion, excavation dewatering,
hydrostatic test water discharge,
fuel or chemical spills, or
produced water spills.  Mitigation
measures will reduce impact
levels from all sources.  Large,
off-pad spills could result in
significant impacts, but the
potential for such spills is low.

Similar to NS-1, but slightly
increased potential for water
quality impacts due to increased
road and pipeline lengths.

Water Quality

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

No impact
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EAST SRS ALTERNATIVES NORTH SRS ALTERNATIVES

ES-1 (PROPOSED)1 ES-2 ES-3 ES-4 NS-1 (PROPOSED)1 NS-2
NO

ACTION

POTENTIAL ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

Biological Environmental Consequences
Total of 107.75 acres, including
101.0 acres for ROW and 6.75
acres for pads ES-A and ES-B.
Material site development will
require at least an additional 19
acres.

Total of 133.5 acres, including
124.0 acres for ROW and 9.5
acres for pads ES-A, ES-B, and
ES-C.  Material site development
will require at least an additional
19 acres.

Total of 112.95 acres, including
106.2 acres for ROW, and 6.75
acres for pads ES-A and ES-B.
Material site development will
require at least an additional 19
acres.

Total of 131.7 acres, including
122.2 acres for ROW and 9.5
acres for pads ES-A, ES-B, and
ES-C.  Material site development
will require at least an additional
19 acres.

Total of 58.0 acres, including
52.5 acres for ROW and 5.5
acres for pads BHU 22-25 and
NS-A. Material site development
will require at least an additional
19 acres.

Total of 101.0 acres, including
95.5 acres for ROW and 5.5
acres for pads BHU 22-25 and
NS-A. Material site development
will require at least an additional
19 acres.

Vegetation

Overall impacts are significant
and long-term.

Overall impacts are significant
and long-term.

Overall impacts are significant
and long-term.

Overall impacts are significant
and long-term.

Overall impacts are significant
and long-term.

Overall impacts are significant
and long-term.

No impact

Total of 15.35 acres. Total of 16.87 acres. Total of 15.17 acres. Total of 11.7 acres. Total of 6.22 acres. Total of 3.85 acres.Wetlands
Overall impacts are significant
and long-term.

Overall impacts are significant
and long-term, but slightly more
than ES-1.

Overall impacts are significant
and long-term, but slightly less
than ES-1.

Overall impacts are significant
and long-term, but slightly less
than ES-1.

Overall impacts are significant
and long-term.

Overall impacts are significant
and long-term, but slightly less
than NS-1.

No impact

No direct impact. Most likely
source of impact is from
degradation of water quality due
to erosion or fuel, chemical, or
produced water spills.

No direct impact. Most likely
source of impact is from
degradation of water quality due
to erosion or fuel, chemical, or
produced water spills.

No direct impact. Most likely
source of impact is from
degradation of water quality due
to erosion or fuel, chemical, or
produced water spills.

No direct impact. Most likely
source of impact is from
degradation of water quality due
to erosion or fuel, chemical, or
produced water spills.

No direct impact. Most likely
source of impact is from
degradation of water quality due
to erosion or fuel, chemical, or
produced water spills.

No direct impact. Most likely
source of impact is from
degradation of water quality due
to erosion or fuel, chemical, or
produced water spills.

Fish

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

Overall impacts are insignificant
and short-term.

No impact

Impacts from direct loss of habitat,
potential direct mortality during
construction or spills, and habitat
contamination from spills.

Similar impacts to ES-1, but
slightly increased due to
increased road and pipeline
lengths and an additional drill pad.

Similar impacts to ES-1, but
slightly decreased due to shorter
road.

Similar impacts to ES-1, but
slightly increased due to
increased road and pipeline
lengths and an additional drill
pad.

Direct loss of habitat, potential
direct mortality during
construction or spills, and habitat
contamination from spills.

Similar impacts to NS-1, but
slightly increased due to
increased road and pipeline
lengths and an additional drill
pad.

Amphibians

Overall impacts are insignificant
and long-term.

Overall impacts are insignificant
and long-term.

Overall impacts are insignificant
and long-term.

Overall impacts are insignificant
and long-term.

Overall impacts are significant
and long-term.

Overall impacts are insignificant
and long-term.

No impact

Impacts from direct loss of habitat,
a reduction in the effectiveness of
habitat by altering brown bear
distribution and habitat use near
project features, and increased
human/bear interactions that
result in increased bear mortality.
The Kenai Peninsula brown bear
population is currently stable, but
is vulnerable to a significant
decline due to low numbers,
restricted distribution, limited
habitat resources, and sensitivity
to environmental disturbance.

Similar impacts to ES-1. Similar impacts to ES-1. Similar impacts to ES-1. Impacts from direct loss of
habitat, a reduction in the
effectiveness of habitat by
altering brown bear distribution
and habitat use near project
features, and increased
human/bear interactions that
result in increased bear mortality.
The Kenai Peninsula brown bear
population is currently stable, but
is vulnerable to a significant
decline due to low numbers,
restricted distribution, limited
habitat resources, and sensitivity
to environmental disturbance.

Similar impacts to NS-1.Brown Bears

Overall impacts are significant
and both short- and long-term.

Overall impacts are significant
and both short- and long-term.

Overall impacts are significant
and both short- and long-term.

Overall impacts are significant
and both short- and long-term.

Overall impacts are significant
and both short- and long-term.

Overall impacts are significant
and both short- and long-term.

No impact
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EAST SRS ALTERNATIVES NORTH SRS ALTERNATIVES

ES-1 (PROPOSED)1 ES-2 ES-3 ES-4 NS-1 (PROPOSED)1 NS-2
NO

ACTION

POTENTIAL ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

Biological Environmental Consequences (cont.)
Impacts from disturbance due to:
construction, operation, and
maintenance activities; habitat
loss; direct loss of animals from
legal hunting, poaching, vehicle
collisions, or DLP; and increased
authorized or unauthorized human
access.

Similar impacts to ES-1. Similar impacts to ES-1. Similar impacts to ES-1. Impacts from disturbance due to:
construction, operation, and
maintenance activities; habitat
loss; direct loss of animals from
legal hunting, poaching, vehicle
collisions, or DLP; and increased
authorized or unauthorized
human access.

Similar impacts to NS-1.Wildlife, Including
Large and Small
Mammals and
Birds

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

No impact

None known in project area. None known in project area. None known in project area. None known in project area. None known in project area. None known in project area.Threatened and
Endangered
Species

No impact. No impact. No impact. No impact. No impact. No impact.
No impact

Human Environmental Consequences
No impacts to land ownership, but
land use will change from wildlife
habitat and recreation to industrial
development.

No impacts to land ownership, but
land use will change from wildlife
habitat and recreation to industrial
development.

No impacts to land ownership,
but land use will change from
wildlife habitat and recreation to
industrial development.

No impacts to land ownership, but
land use will change from wildlife
habitat and recreation to industrial
development.

No impacts to land ownership,
but land use will change from
wildlife habitat and recreation to
industrial development.

No impacts to land ownership,
but land use will change from
wildlife habitat and recreation to
industrial development.

Land Use and
Ownership

Impacts to ownership are
insignificant, but significant to land
use.

Impacts to ownership are
insignificant, but significant to land
use.

Impacts to ownership are
insignificant, but significant to
land use.

Impacts to ownership are
insignificant, but significant to
land use.

Impacts to ownership are
insignificant, but significant to
land use.

Impacts to ownership are
insignificant, but significant to
land use.

No impact

Short-term regional benefits
related to construction and long-
term benefits related to
production. Benefits to CIRI and
other Native Regional
Corporations.

Similar economic benefits to
ES-1.

Similar economic benefits to
ES-1.

Similar economic benefits to
ES-1.

Short-term regional benefits
related to construction and long-
term benefits related to
production. Benefits to CIRI and
other Native Regional
Corporations.

Similar economic benefits to
NS-1.

Economy and
Socioeconomics

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

No impact

No known cultural resources. No known cultural resources. No known cultural resources. No known cultural resources. No known cultural resources. No known cultural resources.Cultural Resources
Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant.

No impact

No expected direct impacts to the
public on the ground, except
possibly for dust visible from the
Swanson River during gravel
hauling, construction, and road
use.  Visual impacts from the air.

Similar to ES-1, but slightly
increased due to longer road and
pipeline lengths and an additional
drill pad.

Similar to ES-1, but slightly less
because North Entrance is
about 1.25 miles north of the
Swanson River.

Similar to ES-1, but slightly
decreased overall level because
both the North Entrance and
North Krein Segments are farther
from the Swanson River.

No expected direct visual
impacts to the public on the
ground.  Visual impacts from the
air.

Similar to NS-1.Visual Resources

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

No impact
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EAST SRS ALTERNATIVES NORTH SRS ALTERNATIVES

ES-1 (PROPOSED)1 ES-2 ES-3 ES-4 NS-1 (PROPOSED)1 NS-2
NO

ACTION

POTENTIAL ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

Human Environmental Consequences (cont.)
Impact to the public on the
Swanson River during gravel
hauling and construction, and
production.

Similar to ES-1, but slightly
increased due to longer road and
pipeline lengths and an additional
drill pad.

Similar to ES-1, but slightly less
because North Entrance is
about 1.25 miles further north of
the Swanson River.

Similar to ES-1, but slightly
decreased overall level because
both the North Entrance and
North Krein Segments are farther
from the Swanson River.

No expected impact related to
NS-1, but gravel hauling will
have short-term impacts on
recreational users.

No expected impact related to
NS-2, but gravel hauling will
have short-term impacts on
recreational users.

Noise

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

Overall impacts are significant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

Overall impacts are insignificant,
and both short- and long-term.

No impact

Possible impact to recreational
users of the Swanson River from
noise and dust during gravel
hauling and construction.  No
effect on hunting and fishing.

Similar to ES-1, but slightly
increased due to longer road and
additional drill pad.

Similar to ES-1, but slightly less
because North Entrance is
about 1.25 miles further north of
the Swanson River.

Similar to ES-1, but slightly
decreased overall level because
both the North Entrance and
North Krein Segments are farther
from the Swanson River.

No expected impacts, other than
those related to gravel hauling.

No expected impacts, other than
those related to gravel hauling.

Recreational
Resources

Overall impacts are significant
and short-term.  Effects of gravel
hauling are significant and short-
term.

Overall impacts are significant
and short-term.  Effects of gravel
hauling are significant and short-
term.

Overall impacts are significant
and short-term.  Effects of gravel
hauling are significant and short-
term.

Overall impacts are significant
and short-term.  Effects of gravel
hauling are significant and short-
term.

Overall impacts are insignificant
and short-term.  Effects of gravel
hauling are significant and short-
term.

Overall impacts are insignificant
and short-term.  Effects of gravel
hauling are significant and short-
term.

No impact

No significant subsistence use in
the project area.

No significant subsistence use in
the project area.

No significant subsistence use in
the project area.

No significant subsistence use in
the project area.

No significant subsistence use in
the project area.

No significant subsistence use in
the project area.

Subsistence

Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant. Overall impacts are insignificant.

No impact

Key:
< – less than
1 – The Swanson River Satellite Natural Gas Expansion Project consists of both the ES-1 Alignment and the NS-1 Alignment.
BHU – Birch Hill Unit
CIRI – Cook Inlet Region, Inc.
cy – cubic yards
DLP – defense of life and property
ES – East Satellite
gpd – gallons per day
KNWR – Kenai National Wildlife Refuge
NS – North Satellite
ROW – right-of-way
SRF – Swanson River FIeld
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contacting the gas stream with a triethylene
glycol.  The combustion sources in these
processes are the burner units to heat the gas
stream and regenerate triethylene glycol by
removing water via distillation.  These units will
be fired with natural gas from the well, and the
primary products of combustion will be carbon
dioxide and water vapor.  The gas conditioning
facilities at up to four pads in the Project Area
are not expected to have opacity or particulates
emissions impacts (USFWS, 2000). Impacts will
be insignificant, but long-term, and will last as
long as natural gas production at the four pads is
economically viable.

Emissions From Gas Pipeline Leaks

A risk analysis was conducted for the Wolf Lake
Area Natural Gas Project FEIS (USFWS, 2000).
A copy of the Wolf Lake Area Gas Project
Pipeline Qualitative Risk Assessment is
provided in Appendix H.  The risk analysis
assessed a buried pipeline/utility system that has
essentially the same characteristics as the
Proposed Project.  Table 4-3 provides a
comparison of the gas pipelines.

The following factors were considered in the
risk assessment presented in Appendix H:
external and internal corrosion, overpressure,
external damage, seismic damage, stream
crossings, other geotechnical hazards, and
construction flaws.  Failure scenarios were
evaluated that involved pinholes below the
detection limit, above the detection limit, and a
catastrophic break.

Pinhole leaks ranged from the size of true
pinhole to small holes or cracks that may be
caused by weld porosity, weld cracking, or
corrosion pitting.  These leaks are typically
small and difficult to locate.  Catastrophic
failure includes damage to the pipe due to a
backhoe or other repair/maintenance equipment,
or rupture caused by an earthquake.  A pinhole
leak tends to be insidious, until monitoring
instruments identify the loss.  Catastrophic
events tend to result in the immediate loss of the
contents of the pipeline until the system is shut
down.

The Wolf Lake Area Natural Gas Project
pipeline system was estimated to have a
calculated risk value of 0.001 incidents per
pipeline mile and 0.001 incidents per pipeline
mile-year.  In summary, it was concluded that as
long as the pipelines were designed, constructed,
and operated in accordance with industry
standards and good quality procedures were
followed, none of the risks evaluated were
unacceptably high.

The Proposed Project involves construction of a
4- to 10-inch diameter steel pipeline for
transporting natural gas from up to four well
pads.  The natural gas pipe would be externally
coated for corrosion protection and designed to
operate at a maximum allowable operating
pressure of not more than 1,480 psig.  Impressed
current cathodic protection, chemical injection,
coupon monitoring, and regular maintenance
and inspection pigging will also be used.  Ten
percent of the welds would be radiographed.
The produced water pipeline would be a 3- to 4-
inch diameter HDPE; the secondary products
line would be a 4- to 6-inch diameter steel pipe.  

At maximum development, East SRS would
have an 8.3-mile long pipeline/utility system to
the SRF, and North SRS would have a 5.3-mile
long system.  The applicant will use accepted
industry standards for construction, quality
control, maintenance, and operation of the
pipeline/utility systems.  There have been seven
incidents in the SRF since 1961 that involve
pipelines (Table 3-13), which is important in
determining the level of risk of pipeline failure
that may be associated with the Proposed
Project. 

Although the overall risk of leaks is deemed to
be low over the projected 20-year life of the
project, the applicant will need to implement an
aggressive quality control/quality assurance
program during pipeline construction, operation,
and maintenance.  For these reasons, impacts to
air associated with a gas pipeline leak are
considered insignificant and short-term. 
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Table 4-3 Comparison of Wolf Lake Area Natural Gas and SRS Projects

Gas Pipeline Wolf Lake Swanson River Satellites
49 (CFR) 192 Compliant Yes Yes
DOT/OPS jurisdiction No No
Pipe material Steel: X42 to X60 Similar range
Coating External External
Length 23,550 feet 72,370 feet
Diameter 8 inches 4 to 10 inches
Joints Welded Welded
Population Density Low (Class I) Low (Class I)
Design Factor 0.72 0.72
Corrosion Allowance 0.125 inches 0.125 inches
Final Wall Thickness 0.315 inches 0.315 inches
Fittings ANSI #600 ANSI #600
MAOP 1,440 psig 1,480 psig
Hydrotest standard 150% of MAOP 150% of MAOP
Design Life 20 years 20 years
Maximum Throughput 40 MMSCFD 40 MMSCFD
Gas Composition 99.343% methane, 0.143% ethane,

0.048% propane, 0.016 % C6+
Presumed to be same

Compressibility Factor 0.9979 0.9979
Monitoring Telemetry to BCF, KGF control rooms Telemetry to SRF, KGF control

rooms
Inspections – external Via snow machine Vehicle rounds + Heathrack

semi-annual inspection
Inspections – internal Pigging, in-line coupons Pigging, in-line coupons
Produced Water Pipeline

Length 27,950 feet 72,370 feet
Diameter 4 inches 3 to 4 inches
Material Driscopipe 8700 HDPE Driscopipe 8700 HDPE
Wall thickness SDR 11, 0.409 inches SDR 11, 0.409 inches
Maximum throughput 700 BPD 700 BPD
Liquid composition Connate Water, negligible gas

condensate, no hydrocarbon liquids
at production temp and pressure

Connate Water, negligible gas
condensate, no hydrocarbon
liquids at production temp and
pressure

Key:
% – percent
ANSI – American National Standards Institute
BCF – Beaver Creek Field
BPD – barrels per day
CFR – Code of Federal Regulations
DOT – U.S. Department of Transportation
HDPE – high-density polyethylene
KGF – Kenai Gas Field
MAOP – maximum allowable operating pressure
MMSCFD – million standard cubic feet per day
OPS – Office of Pipeline Safety
psig – pounds per square inch gauge
SDR – Standard Diameter Ratio
SRS – Swanson River Satellites

Fugitive Emissions

Fugitive emissions (dust) from gravel mining,
road and pad construction, and traffic on

unpaved roads during operations and restoration
will occur.  The extent that dust will be visible
to users of the Swanson River Canoe Trail is
unknown.  However, one of the scoping
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comments indicated dust was a potential
negative factor to the quality of the recreation
experience.  Existing dust comes from several
sources, including industrial traffic, agency
traffic, and recreation traffic on the Swan Lake
and Swanson River Road systems.
Construction-related road dust will be a direct
function of the amount of road traffic required to
transport gravel to the Project Area from sources
outside the Project Area, and by traffic during
road construction.  Vehicle traffic after road
construction will consist principally of light
trucks and passenger vehicles.

An estimated 107 trips per day by gravel trucks,
with 50 trips per day by lighter vehicles will be
required to construct the initial segment of the
Proposed Project.  An estimated 50 trips by
lighter vehicles per day will be required during
drilling.  Gravel used for road and pad
construction will be moist when placed, which
minimizes dust during construction.  Water
trucks will be used during construction to keep
the road surface wet to reduce the extent of
fugitive emissions.  However, gravel-hauling
operations on the Swanson River Road from any
gravel source outside the KNWR will create
road dust, since it is unlikely that watering
would be done on other roads.  Summers on the
Kenai Peninsula typically have rainy spells,
which will tend to reduce road dust (USFWS,
2000). 

Construction within the Project Area will occur
during the summer, when as many as 2,000
people typically use the Swanson River Canoe
Trail, passing through the southern part of the
Project Area in canoes and by vehicle on Swan
Lake Road.  Swan Lake Road is located
approximately 0.5 to 3 miles south of the canoe
trail.  Access to ES-A is approximately 0.25 to
over 2 miles north of the canoe trail.

The volume of road traffic in the Project Area
during operations will be small, and is not
expected to create road dust issues that are not
already present.  During operations, an estimated
six trips per day per pad will be required.
Fugitive emissions from tanks and equipment
containing methanol, produced water, or other
substances during production are possible, but
are expected to be extremely small.

Overall, impacts associated with fugitive
emissions are expected to be insignificant and
short-term.

Open Burning

Open burning in the KNWR can be conducted
only under permit from the appropriate state and
local entities and the USFWS.  Open burning is
not planned for the Proposed Project, but is
possible if construction-related slash creates
either a potential fire or insect hazard.  Permits
for open burning are not available during
periods of high forest fire danger.  If open
burning does occur, the impacts to air quality
will be insignificant and short-term.

Summary of Air Quality Impacts

The Proposed Project will create both short- and
long-term emissions.  Short-term emissions are
primarily from equipment used during: gravel
mining; road, pad, and pipeline/utility system
construction; and drilling operations.  Long-term
emissions are associated with production
facilities at four sites (ES-A and ES-B in East
SRS, and BHU 22-25 and NS-A in North SRS).
Both short- and long-term emissions are
expected to have insignificant impacts on local
or regional air quality.  There is no expectation
that NAAQS will be violated.  No hazardous air
pollutants listed in 40 CFR 6 (National Emission
Standards for Hazardous Air Pollutants) will be
emitted.  Air quality control permits from ADEC
are not required, since the proposed operations
are within established thresholds.  
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4.3.1.2 Topography and Geology

The Proposed Project does not require any large
cuts or fills because the area is relatively flat.
There will be localized changes in topography
with placement of approximately 3 feet of gravel
for access roads and pads.  Both roads and pads
will be restored at the end of the useful life of
the Proposed Project.  Material site development
will result in localized topographic changes to
the extent gravel is extracted.  Material site
development will have an insignificant,
localized impact on topography.  Final
restoration of material sites will be in
accordance with plans approved by the KNWR
Refuge Manager.  Side slopes will be
recontoured so there are no high walls, then
revegetated.  

The Proposed Project will have no effect on
surficial geology in the Project Area.  However,
no measurable effect will occur at the surface as
a result of extracting natural gas.  Subsurface
geological resources will be modified to the
extent that natural gas reserves are produced.

Overall, impacts to topography associated with
roads and pads are insignificant, with eventual
restoration approximating the existing condition.
Impacts to topography from gravel removal will
be insignificant and localized.  Material sites
will be restored in accordance with plans
approved by the USFWS Refuge Manager.
Overall, impacts to surficial and subsurface
geological resources will be insignificant but
permanent to the extent that natural gas
resources are produced.

4.3.1.3 Gravel Resources

Approximately 278,600 cubic yards of gravel
will be required for road and pad construction
for all elements of the Proposed Project.  Similar
quantities of gravel will be required for
alternatives.  Gravel requirements for the
Proposed Project and alternatives are presented
in Tables 2-4 and 4-2.  Gravel required for the
Proposed Project or the alternatives will be
mined at the same locations.  A material site
evaluation conducted for the applicant (Tikka,
2002) indicates that proposed Material Site G-7
contains an estimated 300,000 cubic yards of

gravel in a 700- by 1,200-foot area (19.2 acres).
Additionally, the applicant has requested
USFWS approval to mine gravel from potential
Material Sites G-3 and G-4 to reduce hauling
costs.  The size of potential Material Sites G-3
and G-4, or the quantity of gravel available,
cannot be estimated until sampling is conducted
at these sites.

The applicant has also requested approval to use
Material Sites G-1 and G-2 in the event that use
of G-7 is delayed.  Material Sites G-1 and G-2,
which are existing SRF sites, contain less than
5,000 and approximately 27,000 cubic yards of
gravel, respectively.

Regardless of the source of the gravel used for
the Proposed Project or the alternatives, the
long-term commitment of approximately
278,600 cubic yards of gravel from an area
where the gravel supply is extensive is
considered to be insignificant.  

4.3.1.4 Soil

Road and pad construction will require removal
of soil to achieve a competent bed for the road
or pad.  Gravel mining will require removal of
soil to facilitate site development.  The topsoil
and vegetative mat will be stockpiled within the
ROW for future use during restoration.

Construction of the pipeline/utility system
trench will require excavation to a depth of
about 4 feet.  The top of the trench will be 10
feet wide, with a bottom width of 6 feet
(Figure 2-4).  The excavated topsoil and the
vegetative mat will be stockpiled in the ROW
and used to cover the backfilled trench.

Prior to construction, areas occupied by roads
and pads will be cleared, which might result in
localized compaction of the topsoil.  The soil
under roads, pads, and soil stockpiles will also
be compacted.  Compaction of soil is expected
to be insignificant, and confined to road and pad
footprints and the pipeline/utility system trench,
which are all located within the ROW.

Soil might be contaminated by spills.  However,
most spills will occur on road and pad gravel
surfaces and will not reach native soil.  Most
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spills associated with the Proposed Project
construction are likely to be small and generally
result from hydraulic fluid and equipment
refueling and maintenance activities (USFWS,
2000).  Storage vessels for fuel and chemicals
will have containment features that meet state
and federal spill prevention requirements.
Natural gas pipeline leaks will have no impact
on soils unless ignited.  In such a case, the soil
structure would be modified locally to the extent
and duration of the heat source. 

Soil contamination from a leak in a produced
water pipeline is possible.  The effect on local
soil will depend upon the amount of produced
water released and contaminants present in the
produced water.  A potential produced water
leak of 16,128 gallons with high chloride
content from a 3- to 4-inch pipeline break was
evaluated for a similar project (USFWS, 2000).
It was concluded that a leak in the upper 12.6
inches of the ground would require about 8
months for the soil to return to pre-spill
conditions.  If depth to the top of groundwater is
assumed at 33 feet, it will require 10 years for
the soil to return to pre-spill conditions.  

In summary, impacts to soils from construction
and compaction within the ROW are considered
to be both short- and long-term (depending on
when restoration would occur) and insignificant.
Impacts to soil from a failure in the produced
water pipeline may be significant, depending on
the volume spilled, but the probability of a large
spill is low.

4.3.1.5 Water Resources

The most likely source of direct or indirect
impacts of the Proposed Project on water
resources is related to water supply (quantity),
hydrology, or degradation of water quality from
erosion, excavation dewatering, or fuel,
chemical, or produced water spills.  These
factors are discussed in the following sections.

Water Supply

Water supply involves the source and amount of
water for project purposes.  Potable water for
human consumption during construction,
operation, and reclamation activities will be

imported from an approved source of drinking
water outside the Project Area and placed in
storage tanks.

Other water requirements include watering to
achieve design compaction specifications for
road and pad construction and sometimes for
dust control.  The amount of water used for
compaction during construction is estimated to
be approximately 6,000 gallons per mile.  The
source of this water will be on-site wells at the
pads, existing SRF wells, or surface water. 

During drilling, water will be used at pads for
non-potable purposes such as mixing drilling
fluids, equipment wash down, and emergency
response (fire fighting).  An estimated 21,000
gallons of water is required each day drilling is
conducted, with a maximum of 42,000 gallons
per day for the initial drilling phase.  Drilling is
assumed to take up to 45 days for each well;
therefore, the maximum quantity of water
required per well in any year would be 1 million
gallons.  There will be up to four drill pads, but
the applicant proposes a schedule that has the
total project being developed incrementally.
Therefore, it is unlikely that two drilling
operations will be underway concurrently.  The
applicant proposes to develop separate water
wells at each pad and will apply to ADNR for
appropriate water use authorizations.  Surface
water will not be used as a source of water to
support drilling. 

Hydrotesting the pipeline systems connecting
the SRF to a production site (pad) would require
up to 138,000 gallons of water at one time.  This
volume is for a 10-inch diameter pipeline from
ES-A to Tank Setting 1-27, which is the longest
pipeline segment.  In contrast, a 4-inch diameter
pipeline would require 22,000 gallons of water
for hydrotesting.  Hydrotesting water will be
drawn from Proposed Project or existing SRF
water wells and is expected to have insignificant
impacts on water supply.

There are no homes in the vicinity of the four
drill pads.  Developed public recreational
facilities and water wells are on the opposite
side of the Swanson River and at a sufficient
distance from any water well use for drilling
operations that impacts to these uses will be
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insignificant.  The only commercial water user
in the general area is the SRF.  The potential
water use for the Proposed Project is not
expected to impact the availability of well water
for existing uses in the SRF.

In summary, water volumes required for the
Proposed Project are relatively small and will be
spread over a number of years.  It is not
anticipated that the Proposed Project will affect
groundwater recharge to the extent that a
measurable shift occurs in water table
elevations, lake levels, or streamflows.
Therefore, the Proposed Project is considered to
have only insignificant and short-term effects on
the area water supply.

Hydrology

Hydrology involves the effect of project
facilities on movement of surface and
groundwater.  The Proposed Project will modify
surface hydrology with the placement of gravel
roads and pads, the buried pipeline/utility
system, and material sites.  The applicant will
use appropriate designs for roads, pads, the
pipeline/utility system, and material sites to
prevent modifications to surface hydrology that
might cause erosion.  

Proposed Project disruption of the drainage
function of natural soils in upland and wetland
areas is not sufficient to change the character of
surface water runoff from the area; therefore,
stream types and flood frequencies will not be
measurably affected.  Some changes in
vegetation types adjacent to the roads and pads
might occur, but these will be limited in extent
and will not affect the overall structure and
function of the community.  Therefore, effects
on drainage from the Proposed Project are
considered insignificant, and short-term.

The pipeline/utility system trench (about 4 feet
deep) is the only project aspect that might
potentially influence groundwater movement.
The trench could intercept groundwater moving
at shallow depths.  In upland areas, this will be
unlikely because upland soils have a relatively
high porosity. 

Gravel mining will only be conducted above the
water table.  The material site investigation
conducted for the applicant (Tikka, 2002)
indicates that the water table at Material Site G-
7 is about 22 feet deep.  Estimates of available
quantities are based on mining gravel to 18 feet
deep or 4 feet above the water table.  No site-
specific information is available for Material
Sites G-3 and G-4.

It is not anticipated that the Proposed Project
will measurably affect surface or groundwater
flow patterns so as to result in downgradient
changes in stream or vegetation types, flood
frequency, or groundwater recharge potential.
The Proposed Project is, therefore, expected to
have only insignificant and short-term impacts
on hydrology in the area.

Water Quality—Erosion and Sedimentation 

Impacts to water quality from sedimentation and
turbidity associated with the Proposed Project
are related to erosion of disturbed soils in the
ROW.

Disturbance to soil will occur from variety of
activities (Sections 4.3.1.3 and 4.3.1.4 for gravel
and soil, respectively).  The applicant will use a
variety of construction and stabilization
techniques to minimize the potential for eroded
soil to reach wetlands, streams, lakes, and the
Swanson River.  Clearing activities will be
limited to the ROW or material site boundaries,
and will only be initiated when a project facility
is needed.  Clearing for the adjacent
pipeline/utility system will be initiated only after
a business decision by the applicant that there
are sufficient quantities of natural gas reserves
and other favorable economic factors to warrant
production.  The USFWS will monitor
construction activities.

Topsoil excavation will be limited to the
footprint of the material sites and the ROW for
roads, pads, and the adjacent pipeline/utility
system trench.  Topsoil will be stockpiled within
the material site boundaries and the ROW
adjacent to roads, pads, and the pipeline/utility
system trench.
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Disturbed areas will be stabilized at the earliest
appropriate date in accordance with the
Restoration Plan approved by the KNWR
Refuge Manager.  Pending final restoration, the
applicant will use standard erosion control
measures to prevent or rectify impacts from
runoff and sedimentation during Proposed
Project construction, operation, maintenance,
and removal.  Standard erosion control measures
could include: use of silt fences; installation of
properly placed cross-drainage structures; and
road and pad grading, seeding, planting,
fertilizing, or use of clean gravel or rock
blankets as site conditions dictate.  Use of straw
bales will not be allowed because of the
potential for introducing non-native plant
species to the KNWR.

Storm water or snowmelt runoff may be
muddied by contact with disturbed soil.
Discharge of this runoff directly into surface
waters will likely impart some turbidity to the
receiving water body. Controls will be
established to address the potential for
exceeding State of Alaska water quality
standards for turbidity.

The applicant will prepare an SWPPP for the
Proposed Project to comply with the conditions
contained in the NPDES General Permit for
Stormwater Discharges from Construction
Activities.  The SWPPP will describe the best
management practices to be used for controlling
erosion and sedimentation.

Post-construction monitoring will include
regular inspection to assure that facilities do not
concentrate surface flow in a manner which
produces erosion, and that drainage structures
operate as designed.

In summary, the Proposed Project has the
potential to create short-term and localized
conditions that could cause erosion.  Some
erosion will occur over the life of the project,
especially during construction.  Use of
construction practices that prevent or eliminate
sedimentation and erosion will reduce or
eliminate impacts.  Therefore, overall impacts of
the Proposed Project on water quality from
sedimentation and erosion are expected to be
insignificant and short-term.

Water Quality—Excavation Dewatering

The Proposed Project is located near wetlands
and some project elements will cross wetlands
(Section 4.3.2.2).  Dewatering is not anticipated
for road construction, although it may become
necessary during pipe laying operations if
groundwater is encountered during trench
excavation in wetlands.  

Discharge of excavation dewatering effluent is
not expected to reach open water because the
following actions will be implemented.  Where
possible, water from localized, small
excavations for road and pad construction, or
pipeline trench excavation, will be discharged to
upland areas.  Since material sites are areas of
long-term operations, surface water flow will be
diverted from the sites.  However, storm events
may occasionally require dewatering from
material sites.  Discharge of material site
dewatering operations would be to uplands
where possible.  Discharges from dewatering
operations will use the same standard erosion
control practices previously discussed.
However, excavation dewatering effluents may
occasionally reach wetlands.

Dewatering operations, primarily during
excavation of the pipeline/utility system trench,
have the potential to introduce sediment to
waters, including wetlands, if not properly
conducted.  However, the applicant and USFWS
will monitor operations to assure compliance
with regulations.  Therefore, potential impacts to
water from project-related dewatering activities
are expected to be short-term and insignificant.

Water Quality—Hydrotest Water Discharge

Pipelines for natural gas, produced water, and
secondary products will be hydrotested to 150
percent of design maximum allowable operating
pressure.  Hydrotesting will require a maximum
estimated 138,000 gallons of water from project
water wells at one time.  This volume is for a
10-inch diameter pipeline from ES-A to Tank
Setting 1-27 (6.4 miles).  In contrast, testing a 4-
inch diameter, secondary products pipeline will
require only 22,000 gallons.  
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It is assumed that hydrotest water will be reused
for pipelines laid parallel in the trench, as each
succeeding pipeline is ready for testing (e.g., the
water from testing the smaller pipelines will be
reused and supplemented for the larger
pipelines).  At the conclusion of hydrotesting the
pipelines, a pig will be used to remove any
remaining water from the pipelines.  Water used
for testing will be disposed in an approved
manner.  Since the initial source of hydrotest
water will be from a clean source meeting water
quality standards, the used water will be visually
inspected to assure that it continues to meet the
requirements of ADEC Wastewater General
Permit No. 9940-DB003.  ADEC and the
USFWS will be notified before discharging
hydrotest water.

To the extent that pipeline testing is done in the
summer (the likely scenario), there would be no
need for additives to lower the freezing point.
Accordingly, the hydrotest water may be used
for dust suppression on the road.  If additives are
used, the hydrotest water will be treated to
remove or neutralize any additives prior to
proper disposal.

Using clean water for hydrotesting and
subsequent discharge in a manner consistent
with ADEC Wastewater General Permit No.
9940-DB003 will produce no measurable
impacts to water quality.  Therefore, impacts to
water quality from hydrotest water are
considered to be insignificant and short-term.

Water Quality—Produced Water Leaks

Leaks from a buried, 4-inch produced water
pipeline have the potential to contaminate
groundwater and nearby surface water sources.
The Proposed Project will have a produced
water pipeline system that is comparable to the
one evaluated for the Wolf Lake Area Natural
Gas Project (USFWS, 2000).  A copy of the
Wolf Lake Area Natural Gas Project Pipeline
Qualitative Risk Assessment is provided in
Appendix H.  Spill scenarios for a produced
water event of 16,128 gallons and 245,280
gallons were evaluated.  The chloride content of
produced water in the small spill scenario did
not adversely impact fish habitat in a lake within
0.5-mile of the spill.  The larger spill might

produce chloride concentrations that are
potentially harmful to fish.  Decoy, Quill, Grus,
Krein and Sunrise Lakes in the East SRS and
Scaup Lake in the North SRS are all fish-bearing
and within 0.5-mile of produced water pipelines
that may be constructed under the Proposed
Action. A discussion of impacts to fish is
provided in Section 4.2.3.3.

In addition, ADEC drinking water standards for
chlorides could be exceeded in lakes closest to
the pipeline.  However, these lakes are not used
for drinking water. 

According to the applicant, quantities and
composition of produced water vary
considerably, depending on the formation and
the extent of working the reservoir.  Throughout
Cook Inlet, there are generally five
hydrocarbon-bearing lithologic strata: Sterling,
Beluga, Tyonek, Hemlock, and West Foreland.
Sterling, Beluga, and Tyonek strata generally lie
less than 8,500 feet from the surface and are the
predominantly gas producers.  Gas fields tend to
produce water that is less corrosive than that
derived from oil formations.  The Proposed
Project is expected to produce water similar to
the Kenai and Wolf Lake gas fields. If produced
water volumes do not warrant use of the
pipeline, produced water will be trucked from
well pads to a disposal site in the SRF.  Tanker
trucks might spill all or part of their contents due
to accidents.  It is expected that such spills will
be confined to the immediate area and be
cleaned up quickly.  However, some local
surface water contamination could occur.

One of the main concerns at the SRF is the
integrity of aging flow and drain lines which
transport crude oil or produced water (USFWS,
2001c).  The SRF was established in 1957, and
throughout the years many of the leaks and spills
that occurred were due to corrosion of aging
lines associated with crude oil. According to the
USFWS report, environmental practices have
changed considerably throughout the years, and
when the SRF was established most of the
United States environmental laws did not exist.
Spill reporting and cleanup requirements have
improved considerably in recent years (USFWS,
2001c).  
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The Proposed Project involves natural gas
exploration and production.  Produced water
will be transported to a disposal well in an
HDPE pipeline.  The risk of external or internal
corrosion to the HDPE produced water pipeline
is virtually non-existent (Michael Baker Jr., Inc.,
2000).  HDPE is also resistant to cracking or
breaking from freezing or movement.  Seismic
risk exists in the area; however, the risk is
mitigated by the topography and geotechnical
conditions (Michael Baker Jr., Inc., 2000).  

Impacts to water quality from a failure in the
produced water pipeline may be significant,
depending on the volume spilled, but the
probability of a large spill is low.

Water Quality—Other Spills

All fuel storage during construction, drilling,
production, and reclamation operations will
comply with the USFWS Region 7 Fuel Storage
Policy (Appendix G).  Gasoline powered
vehicles will be refueled off-site.  Only diesel
fuel will be stored on-site in any quantity.  The
size of tankage will vary according to the
contractor and range from 2,000 to 8,000
gallons.  Steel, double-walled tanks, fuel
bladders, and tank trailers will be placed within
lined secondary containment areas. It is probable
there will be small spills of hydraulic fluid and
engine oil from mechanical failures of
construction equipment.  Most spills will be
confined to gravel roads and pads and will have
negligible impact on water quality.  All
contractors will be required to have appropriate
spill cleanup materials readily available and to
submit oil and fuel storage and spill response
plans on to the KNWR Refuge Manager for
review and approval prior to mobilization.

All pads will have a berm around the outer
perimeter of the surface and be graded to collect
runoff from rain and snowmelt into a sump.
Spills reaching the sump will be disposed off
site at approved disposal sites.  

Storage of chemicals listed in Section 2.1.9.2
will be in compliance with USFWS and other
regulatory requirements.  

The applicant estimates the volume of drilling
mud and cuttings from a typical well is,
conservatively, 126,000 gallons.  Drilling wastes
will be trucked off-site to an approved disposal
site.  Alternatively, and with appropriate agency
approval, drilling wastes could be injected into
the annulus of the newly drilled well once a long
casing string is cemented in place.  Injection
depth will be at least 3,000 feet below ground
surface into a high-salinity layer of sand.

Solid wastes will be trucked off-site to
appropriate disposal facilities, no solid wastes
will remain on-site.

Trucks hauling fuel, drilling wastes, or
chemicals may go off the one-lane gravel road
and spill their contents.  It is expected that any
such spill event will quickly be contained and
appropriate cleanup actions implemented.  

Overall, spills will quickly be contained and
appropriate cleanup actions implemented;
therefore, spill events are anticipated to have
local, insignificant impacts to water quality.

Water Quality—Domestic Wastewater

There will be no domestic wastewater discharge
within the Project Area.  No septic systems will
be constructed.  During construction, sanitary
wastes will be collected in portable chemical
toilets.  Sanitary wastes at drill pads will be
collected in an approved holding tank.  All
sanitary wastes will be hauled off the KNWR to
an approved sanitary facility for disposal.  

It is possible that trucks hauling sanitary wastes
from the Project Area could overturn.  It is
expected that spilled contents would be quickly
contained and an appropriate cleanup initiated.
Therefore, any impact to water quality as a result
of a haul truck accident will be localized and
insignificant.

Summary of Potential Impacts to Water
Resources

Water volumes required for the Proposed Project
are relatively small and will be spread over a
number of years.  Therefore, in the absence of a
low-probability spill event, the Proposed Project
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will have only insignificant and short-term
effects on the area water supply.  Appropriate
designs will be used to prevent modifications to
surface hydrology that might cause erosion, and
wetlands will be avoided to the extent
practicable.  Therefore, the Proposed Project is
expected to have insignificant and short-term
impacts to the hydrology of the area.  

Water quality within the Project Area could be
impacted by soil erosion, fuel and chemical
spills, or produced water spills.  Soil erosion and
fuel and chemical spills are considered likely;
however, the potential impacts from such spills
are considered to be insignificant and short-term,
provided appropriate response actions are
implemented.  Produced water spills have the
potential to significantly impact water resources,
however, the likelihood of a large spill is
considered low.

Overall, impacts to water resources from the
Proposed Project are expected to be insignificant
and short-term.

4.3.2 Biological Environment

4.3.2.1 Vegetation

Full development of all elements of the
Proposed Project will result in the direct and
long-term loss or disturbance of vegetation.
Total loss or disturbance of vegetation from the
Proposed Project is 184.2 acres.  Additional
acreage will be affected due to development of
Material Sites G-3 and G-4.  These acreages are
calculated for the full 100-foot ROW width for
roads and the adjacent pipeline/utility system
and a 50-foot ROW width for a pipeline with no
adjacent road  (pipeline for NS-1 from SRF
boundary to Tank Setting 2-15).  Acres of
vegetation lost or disturbed for each project
element include

• ES-1 – 100.4 acres.

• Pad ES-A – 2.75 acres.

• Pad ES-B – 4.0 acres.

• NS-1 – 52.3 acres.

• Pad BHU 22-25 – 2.75 acres.

• Pad NS-A – 2.75 acres.

• Additional pipeline for NS-1 from SRF
boundary to Tank Setting 2-15 – 11.3 acres.

• Material Site G-3 – area cannot be
quantified until site investigations are
completed.

• Access Road to Material Site G-3 – 1.14
acres.

• Material Site G-4 – area cannot be
quantified until site investigations are
completed.

• Material Site G-7 – 19.2 acres.

Areas of direct loss or disturbance by vegetation
type for each of the features of the Proposed
Project are presented in Table 3-3.  For purposes
of evaluation of Proposed Project impacts, direct
long-term loss will occur on areas that will be
filled (roads, pads, and spoil piles), or areas
where vegetation is completely removed
(material sites and pipeline trenches).  In other
areas, vegetation will be cleared but root
systems will remain (areas cleared to facilitate
pipeline construction).  Some vegetation with
root systems in place will re-grow over time.
Areas that are not filled for roads and pads will
naturally revegetate over time, but it will take
many years for natural vegetation to return to
pre-project conditions. 

Vegetation that will be lost as a result of the
Proposed Project is common in the region and
not considered to be unique or limited.  The
Project Area consists of 27,212 acres and the
KNWR is 1.97 million acres.  In areas outside of
the KNWR, the loss of 184.2 acres (a relatively
small area), would likely be considered an
insignificant impact.  However, since the Project
Area is within the KNWR, the loss of 184.2
acres of vegetation is considered to be
significant.

Following road and pipeline/utility system
construction, disturbed areas will be revegetated.
Revegetation will either be natural and promoted
by construction practices, or accomplished by
active means (seeding or planting) as described
in the Project Restoration Plan.  During the life
of the project, plant succession will eventually
change disturbed areas and provide increasing
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woody growth, such as willows, which will have
beneficial implications for some wildlife species.

When road and pad use is discontinued at the
end of the project and gravel is removed, the
ROW will be revegetated in accordance with the
Project Restoration Plan.  The resulting
development of early successional plant growth
will benefit wildlife species, such as moose and
snowshoe hares.  This is especially likely since
plant communities in the Project Area have been
largely undisturbed by fire for more than 50
years and there is little new growth available
(Figure 3-4).

In addition to direct loss of vegetation, a
produced water spill from either the pipeline or
from a tanker truck has the potential to stress or
kill vegetation due to the presence of dissolved
chloride and sulfate salts.  The risk of a pipeline
spill is considered to be low, but the risk of a
tanker truck spill is higher.  The amount of
vegetation impacted by these potential spills will
depend on the volume of produced water spilled,
quality of the spilled water, and cleanup
response times.  It is anticipated that vegetation
impacted by a produced water spill will recover
in a few years; therefore, impacts are considered
insignificant.

Overall, impacts to vegetation from the
Proposed Project are considered significant and
long-term.

4.3.2.2 Wetlands

Wetlands can be affected by impeded drainage,
clearing, or filling.  The Proposed Project road
and pad locations are designed to avoid wetlands
as much as practical, favoring use of previously
disturbed alignments and upland areas (Figures
1-2 and 3-2).  Although one goal is to minimize
total acreage disturbed, another goal is to avoid
important wildlife habitat.  Thus, the Proposed
Project ROWs (ES-1 and NS-1) avoid known
wetlands and lakes used by trumpeter swans,
and are placed in uplands to the greatest
practical extent.  

The Proposed Project will directly affect
approximately 21.57 acres of wetlands: 15.35
acres for ES-1 and 6.22 acres for NS-1.  In

addition, additional pipeline required for NS-1
from the SRF boundary to Tank Setting 2-15
will impact approximately 1.6 acres of wetlands.
Wetland types impacted by the Proposed Project
are considered to be common within the region,
and the loss of 23.17 acres would normally be
considered insignificant.  However, since the
Proposed Project is within the KNWR, the loss
of 23.17 acres of wetlands is considered
significant.  This loss will continue for the life of
the project in areas that are filled.  In areas that
are disturbed by pipeline construction, some
wetland functions will be naturally restored over
time.  When roads and pads are removed
following the project, wetland functions will be
restored in accordance with the approved Project
Restoration Plan.

4.3.2.3 Fish

Fish and fish habitat can be adversely affected
during project construction, operation and
maintenance, and removal of project facilities.
Impacts typically occur by obstruction to fish
movement, alteration or loss of habitat, direct
mortality, or contamination by pollutants.
Obstruction to fish movement occurs when
instream structures (e.g., culverts, low water
crossings, or bridges) are improperly placed or
maintained.  Habitat alteration or loss can occur
from erosion and the resultant sedimentation of
streams and lakes.  Sedimentation can smother
spawning gravel and affect spawning success
and egg survival. Suspended sediments can
reduce water clarity and ultimately reduce
primary productivity in streams and lakes.
Direct mortality can occur when overwintering
or rearing habitat is altered, when water flows
are reduced beyond that necessary to maintain
fish, or when water quality is degraded.

The Proposed Project will not result in any
obstruction to fish movement because no project
element is sited directly within or in close
proximity to any stream or lake that supports
fish (Figure 3-2).  Similarly, no direct mortality
from alteration of overwintering or rearing
habitat or reduction in water flows is expected as
a result of the Proposed Project.  The Proposed
Project is not expected to adversely impact
essential fish habitat as defined in the
Magnuson-Stevens Act (PL 104-297).
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The most likely source of direct or indirect
impacts from the Proposed Project on fish is
related to degradation of water quality from
erosion and sedimentation, or from fuel,
chemical, or produced water spills.

The proposed use of standard erosion control
measures, as well as siting of facilities away
from fish-bearing waters, should prevent
impacts from erosion and sedimentation during
project construction, operation and maintenance,
and removal of project facilities.  Standard
erosion control measures could include: use of
silt fences; installation of properly placed cross-
drainage structures; and road and pad grading,
seeding, planting, and fertilizing, or use of clean
gravel or rock blankets – as site conditions
dictate.

Fuel, chemical, or produced water spills have the
potential to effect fish and fish habitat.  The
range of effects of such spills on fish or fish
habitat depends on the specific substance spilled,
the concentration of the spilled substance, the
length of exposure, the location of the spill, and
the life-history stage of the fish involved.  Fish
eggs, alevins, and juveniles are more sensitive to
spills than are adults.  Direct mortality is less of
a concern than are sublethal effects.  Sublethal
effects may include changes in growth rates,
fecundity, survival, and general overall health.
Also of concern are reductions in food sources
and consumption of contaminated prey (USBLM
and MMS, 1998; TAPS Owners, 2001).  Fuel
and chemical spills are likely to occasionally
occur over the life of the Proposed Project.

Both gasoline and diesel fuels will be used
during the project.  Fuel storage and dispensing
activities associated with the Proposed Project
are discussed in Section 2.1.5.4.  Most fuel spills
are expected to be small and confined to gravel
pads or roads.  Compliance with regulations, the
USFWS Region 7 Fuel Storage Policy
(Appendix G), and any required spill prevention
and cleanup contingency plans can mitigate the
effects of fuel spills.  The potential for fuel spills
entering waters which support fish is considered

low because of the small volumes associated
with the project, the use of mitigation measures,
and the distance of project facilities to streams
and lakes.  However, if a large, off-pad fuel spill
did occur, it could have both lethal and sublethal
effects on fish—depending on the presence of
the risk factors identified above.

Chemicals expected to be used during the
project are listed in Section 2.1.9.2 and include
triethylene glycol, ethylene glycol, methanol, a
corrosion inhibitor, and small quantities of
substances used in heavy equipment operations.
As with fuel spills, most chemical spills are
expected to be small and confined to gravel pads
and roads.  Chemical spills will be mitigated by
the same factors described for fuel spills.
However, if a large, off-pad chemical spill did
occur, it could have both lethal and sublethal
effects on fish—depending on the presence of
the risk factors identified above.

Produced water spills have the potential to
significantly effect fish and fish habitat if large
quantities of produced water enter waters that
support fish.  A catastrophic produced water
spill, or a long-term leak below detection
capabilities of the leak detection system, could
impact fish in the Project Area.  However, the
likelihood of a produced water spill from either
a catastrophic pipeline failure or a long-term,
low-level leak reaching fish-bearing waters is
considered low.  The potential for a produced
water spill from a tanker truck accident is higher
than for a pipeline spill; however, potential
tanker truck volumes will be lower.  Such spills
are expected to be confined to the immediate
vicinity of an accident and should not reach fish-
bearing waters.

Overall, potential impacts to fish from the
Proposed Project are considered insignificant
and short-term.  The Proposed Project is not
expected to result in: loss of high value
anadromous or resident fish habitat, restriction
of fish passage, or direct mortality or measurable
sublethal effects that will affect the
sustainability of regional fish populations.
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4.3.2.4 Amphibians

Potential effects of the Proposed Project on
amphibians can include direct loss of habitat,
direct mortality during road and pad
construction or from spills, and potential
contamination of habitat by pollutants.  

Wood frog habitat will be lost during
development of material sites and construction
of project roads, pads, and pipeline/utility
systems.  Little is known about the population
density of these frogs in the Project Area;
therefore, it is impossible to quantify the likely
loss of frogs by direct mortality or habitat loss.
Draining shallow ponds and construction in
forested uplands will reduce wood frog habitat.  

The most likely source of direct or indirect
impacts on wood frogs is related to degradation
of water quality and habitat from erosion, or
from fuel, chemical, or produced water spills.
The proposed use of standard erosion control
measures should prevent or minimize erosion-
related impacts to frogs.  Most fuel and chemical
spills are expected to be small and confined to
gravel pads and roads; therefore, that the effects
of these spills on frogs are considered
insignificant.  

Impacts from fuel and chemical spills can be
mitigated by compliance with spill prevention
and cleanup contingency plans.  Large, off-pad
fuel or chemical spills could have both lethal
and sublethal effects on frogs, but these cannot
be quantified.  Large, produced water spills also
have the potential for both lethal and sublethal
effects on frogs, but also cannot be quantified.
The potential risk of large, off-pad spills of fuel,
chemicals, or produced water is considered low,
but should such a spill occur, it could have
significant effects on local populations of wood
frogs.  

Overall, potential impacts on amphibians and
their habitat from the Proposed Project are
considered to be insignificant and long-term.
The Proposed Project is not expected to result
in: loss of high value wood frog habitat;
measurable affects on wood frog distribution,
abundance, or movements in the Project Area; or
direct mortality or measurable sublethal effects

that affect the sustainability of regional wood
frog populations.

4.3.2.5 Wildlife

Impacts to terrestrial wildlife associated with the
Proposed Project include: disturbance during
construction, operations, and maintenance
activities; direct loss of animals; habitat loss;
and increased human access that might result in
increased legal or illegal harvest.  Overall,
impacts to wildlife are considered significant
and both short- and long-term.

Gravel mining and construction of roads, pads,
and pipeline/utility systems will affect wildlife
use of the immediate area during construction.
The presence of and noise from heavy
equipment and human activity will deter many
species from using the area.  Noise will tend to
discourage wildlife from using the transportation
corridor, especially during the actual
construction phase.  Mammals affected include
black and brown bears, wolves, coyotes, lynx,
fox, and moose that would potentially use or
traverse the area.  In addition, birds will be less
likely to use or nest in areas undergoing active
road and pad construction. 

All elements of the Proposed Project will result
in the direct loss (through filling for roads and
pads or material site development) of
approximately 76.4 acres of wildlife habitat, and
the direct disturbance (from clearing and
pipeline construction) of up to an additional
107.7 acres.  Since this will occur within the
KNWR, the impact is considered to be
significant.

Human activity throughout all phases of the
project also has the potential to attract wildlife to
disposed food wastes.  This is particularly
problematic for bears.  Bears habituated to
humans and feeding on food wastes may have to
be destroyed.  However, this potential problem
can be minimized or eliminated through use of
appropriate waste management practices.

Some human encounters with wildlife will be
likely, and pose a potential hazard to both
humans and wildlife.  Consistent policies,
procedures, and training can substantially reduce
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the potential for conflict or harm to wildlife.  It
is against state law to disturb, harass, or feed
wildlife, and the USFWS prohibits hunting in
the KNWR gas fields.  In addition, the
applicant’s policy prohibits the possession and
use of firearms by both employees and
contractors while working at company-owned or
operated facilities.

Increased road access to the area could cause
direct mortality of black bears, moose, wolves,
and other species from vehicle collisions.
Restrictions on public use and vehicle speed will
minimize this potential problem.  There will be
some direct mortality from collisions for species
using the road as a path, or those species such as
moose and snowshoe hares foraging on roadside
revegetation. 

Use of the road during the construction phase is
expected to require as many as 107 truck trips
per day for gravel hauling, and up to 50 trips for
light trucks and passenger vehicles.  After
construction, traffic will consist principally of
light truck and passenger vehicles.  Drilling will
require 50 trips per day, and up to six trips per
day per pad will be required during production. 

The proposed road corridors are dedicated to
industrial use, will not be accessible to the
general public, and do not reach a developed
recreational destination.  Limited access and
signage will be posted to restrict privately
owned motorized vehicles from using the road.
Even so, some unauthorized recreational users
may use the corridor.  These likely would
include hunters, snowmachiners, trappers, and
others on foot.  

Hunting, trapping, and snowmachining are
legally allowed in the KNWR and occur in the
general area.  The potential increase of
snowmachine use is of some concern, because of
the potential to displace wildlife from preferred
winter habitat (Dorrance et al., 1975).

The proposed ROW, when no longer needed,
will be revegetated after gravel is removed.  This
will reduce potential use as a public access
corridor.  Some recreational users, hunters, or
snowmachiners might attempt to use the ROW
for access in the future.  This might provide

some increase in disturbance over current levels,
as well as provide some additional access for
hunting.

Overall, construction-related potential impacts to
wildlife from the Proposed Project are
considered to be significant and short-term,
while potential impacts from operation and
maintenance activities are considered to be
significant and long-term.  Potential impacts
from the Proposed Project to specific species are
discussed below.

Brown Bears

The Proposed Project has the potential to result
in significant and long-term impacts to brown
bears.  Impacts will result from: direct loss of
habitat; a reduction in the effectiveness of
habitat by altering brown bear distribution and
habitat use near project features; and increased
human/bear interactions that result in increased
bear mortality.  The Kenai Peninsula brown bear
population is currently stable, but is vulnerable
to a significant decline due to low numbers,
restricted distribution, limited habitat resources,
and sensitivity to environmental disturbance
(ADF&G, 2000b).

Brown bears are present throughout the Project
Area, and all lands within the Project Area are
considered to be brown bear habitat. The
Proposed Project will result in the direct loss of
over 184.2 acres of habitat used by brown bears.
Habitat use by brown bears usually varies
seasonally in response to food availability. 

Identification of important or critical habitat has
traditionally been accomplished by combining
professional judgement with ecological data.
Those areas not identified as important or
critical habitat are considered to be of lesser
value to a species.  The correct identification of
habitat and resources important to Kenai
Peninsula brown bears is essential to successful
brown bear management.  The traditional
method for identifying and ranking bear habitat
relies on linking location information with
physical habitat characteristics where bears are
found.  The intensity with which bears use
certain habitat types is measured by the amount
of time and the number of visits to those habitat
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types.  It is assumed that the amount of time
spent in a habitat is a direct reflection of the
value of the habitat to the animal.  However, the
length of time an animal spends in a habitat type
is not necessarily the best descriptor of that
habitat’s value to an animal (IBBST, 2001).

Kenai Peninsula brown bears use certain habitats
more than others, but traditional methods of
identification of important or critical habitat may
not indicate if the habitats used are the most
productive or the best for the animals.  Other
factors such as nutritional constraints,
reproductive status, and age class must be
considered prior to attempting to identify any
particular location as important or critical.  The
IBBST identified areas with a high probability
of use by female bears, but these areas may not
necessarily define optimum habitat (IBBST,
2001).  Females with cubs-of-the-year tended to
avoid mountaintops and areas near roads during
the early part of summer.  They sometimes
moved to streams; but unlike lone females, they
also used the landscape between streams
extensively.  After salmon arrived, females with
cubs-of-the-year were less likely to be found at
the extreme northern and southern edges of the
Kenai Peninsula.  Lone females during the same
period were likely to be closely following
salmon along streams (IBBST, 2001). 

An analysis of cumulative effects on Kenai
Peninsula brown bears indicates that during
spring (den emergence to June 14), without
considering human disturbance, moose winter
range, followed by aspect (direction a mountain
slope faces), and then cover type were the
dominant factors influencing brown bear use of
habitat (Suring et al., 1998). The Project Area
supports moose winter range, but density
information is lacking.  However, moose
carcasses might be available in spring in the
Project Area.  Horsetail, skunk cabbage, grasses,
and sedges are the primary foods in spring and
influence brown bear distribution.  These plants
are widely distributed on the Kenai Peninsula
and first become available in avalanche chutes
on south-facing slopes and in wetlands.  These
plants are common in wetlands in the Project
Area.  The Project Area has a medium to high
probability of use by female brown bears during
spring (IBBST, 2001). 

During summer (June 15 to den entrance),
without considering human disturbance, riparian
habitat and riparian buffers were the only factors
influencing brown bear use of habitat. Summer
is probably the most important time of year for
brown bears because this is when the most
abundant and highest quality food is available
(spawning salmon) (Suring et al., 1998).  In
summer, brown bears are known to
preferentially use salmon streams in the KNWR
to obtain fish.  The Proposed Project is not
located in the vicinity of salmon streams known
to be areas of high value to brown bears. 

Brown bear denning has not been documented in
the Project Area; however, this does not mean
that brown bears do not occasionally den in the
area.  Avoidance of known denning locations is
critical in protecting brown bears.  Construction
of the Proposed Project is planned for the
summer; however, surveying and vegetation
clearing will occur during late winter.  Winter
activities have the potential to disturb denning
brown bears.  Denning surveys should be
conducted in winter prior to commencing
activities that might disturb brown bear dens.

In addition to a direct loss of brown bear habitat,
the Proposed Project will result in a reduction in
the effectiveness of habitat adjacent to project
facilities by altering brown bear distribution and
habitat use.  Although habitat capability may be
maintained in proximity to human
developments, that habitat might not be used by
brown bears because of human activity.
Therefore, the relative effectiveness of habitat
adjacent to human developments is reduced
(Suring et al., 1998).  The reduction in habitat
effectiveness was evaluated in terms of both
disturbance and mortality. Disturbance related to
intense human use reduces brown bear use of
habitats, but human use also attracts bears to
food and garbage, which increases the potential
for human/bear encounters and bear mortality.

Road construction substantially reduces habitat
effectiveness for brown bears.  Investigators
found that mean distance from grizzly bear
radio-relocations to a road nearly doubled after a
closed road was reopened to vehicle traffic
(Kasworm and Manley, 1990).  The availability
of security cover is considered important in how
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brown bears are influenced by human activity.
Human activities were considered to affect
brown bears and use of habitats twice as far
from the source of activity in habitats without
cover as in habitats with cover (Suring et al.,
1998).

Based on experiences in the contiguous United
States and British Columbia, it is apparent that
habitat fragmentation and reduced effectiveness
of brown bear habitat are key factors where
there has been a decline in bear populations.  If
significant barriers to brown bear movements
between bear habitats develop, the probability of
sustaining smaller isolated populations of brown
bears may decline, and the risk of losing bears
due to isolation and mortality in defense of life
and property may increase (ADF&G, 2000b).

Increased human access may increase hunting,
poaching, and other pressures on brown bears.
This is a concern that will be monitored by the
KNWR.  To minimize access throughout the life
of the Proposed Project, road use will be
restricted, gravel will be removed, and the ROW
will be revegetated at project completion.
Increased human access resulting from both
authorized and unauthorized road uses will
result in increases in human/brown bear contact
and potentially increased bear mortality or
displacement.  An increase in bear mortality,
from legal hunting, poaching, or defense of life
and property deaths, could affect the Kenai
Peninsula brown bear population.

Human food and wastes have the potential to
attract bears, and must be managed to minimize
and eliminate this potential conflict.  The project
proposal includes waste disposal practices to
address this issue and ensure that wastes do not
attract wildlife.

Black Bears

As with brown bears, the Proposed Project is
likely to result in significant and long-term
impacts to black bears.  Impacts will result from:
direct loss of habitat, a reduction in the
effectiveness of habitat by altering black bear
distribution and habitat use near project features,
and increased human/bear interactions which
result in increased bear mortality.

Black bears are found throughout the KNWR
and are considered common.  The Proposed
Project will directly reduce available black bear
habitat.  As with brown bears, it is expected that
the effectiveness of other habitat not directly lost
will be reduced as a result of increased human
use and alteration of black bear distribution and
habitat use.  The USWFS has documented that
construction of the Bufflehead Pad reduced the
availability of devil’s club fruit, an important
late-summer, early-fall food for black bears
(Bailey et al., 2002).

Black bears will be attracted to human food and
wastes in the Project Area, which increases the
possibility of human/bear interactions.
Increased public use of the Project Area, even if
unauthorized, will occur – which also increases
the likelihood of human/bear interactions.
Increased human/bear interactions will result in
increased bear mortality from legal and illegal
black bear harvest and defense of life and
property deaths.

Moose

Clearing vegetation and constructing roads and
pads for the Proposed Project is not likely to
result in significant adverse effects on moose.
Clearing vegetation adjacent to roads and pads
will initially remove some vegetation used by
moose, but will eventually promote early
successional vegetation in the growing seasons
following project completion.  This will provide
a small amount of browse for moose.  However,
the relatively small amount of this increased
browse will not likely effect the area moose
population.  

Direct loss of moose by vehicle collisions might
occur infrequently on project roads.  However,
with restricted access and low speed limits, the
potential impact of direct loss should not affect
moose populations in the area during the life of
the Proposed Project.  Once road use is
discontinued, gravel is removed, and the road
revegetated, this potential problem will cease. 

The Proposed Project is likely to result in the
increased legal and illegal harvest of moose.
Most moose taken by hunters on the Kenai



Swanson River Satellites EIS Environmental Consequences

Page 4-29  July 2002

Peninsula are taken in close proximity to roads,
trails, rivers, and lakeshores.  KNWR moose
hunters interviewed reported that over half (53
percent) of harvested moose were taken within
0.6 miles of the nearest road, and 48 percent
were taken within 0.06 miles of a road.  Because
of dense forest cover, many harvested moose are
first observed, or taken, in open areas (Bailey et
al., 2002).

Overall, the Proposed Project will result in
insignificant and long-term impacts to moose.

Furbearers

Construction activities and development of roads
will result in disturbance to species such as
wolves, lynx, red fox, and coyotes. These
impacts are expected to be significant and long-
term. Wolves avoided high public use roads
such as the Swanson River Road, but were
attracted to secondary gravel roads closed to the
public (Thurber et al., 1994).  Roads may give
coyotes advantages over wolves.  On the
KNWR, more coyotes than wolves (10:1) were
live-captured on public roads, but live-captured
wolves slightly outnumbered coyotes (1:0.7) on
roads closed to vehicle access (Thurber et al.,
1992).  If coyote numbers increase along roads,
they could compete with lynx because of their
heavy predation on snowshoe hares, high
reproductive rates, and tolerance of humans
(Bailey et al., 2002).  Home range data for lynx
on the KNWR suggest that roads may have
differential effects on male and female lynx.
Female lynx crossed roads less frequently than
did male lynx, and appeared to concentrate
movements away from roads (Bailey et al.,
2002). 

The future development of seral vegetation types
in areas disturbed by the Proposed Project may
serve as an attractant to the roadside area for
prey species of predators such as wolves and
lynx.  However, this potential effect might be
reduced if human activity on the corridor
discourages these wide-ranging species from
using or crossing the road.

The cleared road and pipeline alignments will
provide increased visibility and human access,
even if illegal, that could lead to increased legal

and illegal harvests of furbearers.  For wolves on
the Kenai Peninsula, hunting and trapping are
the major causes of mortality (Peterson et al.,
1984).  Most wolves are harvested incidentally
during moose hunting season.  Wolf harvest by
hunters and trappers using snow machines along
cleared pipeline corridors might increase.
Regularly used wolf crossing points may
become evident to trappers who could set more
wolf snares and traps at these points.  Similar
increases in lynx and coyote harvests may occur
(Bailey et al., 2002).

Small Mammals

The potential impacts of the Proposed Project on
small mammals are those associated with loss of
habitat in construction zones.  Direct mortality
and loss of burrows will occur during
construction.  These impacts will be highly
localized to the immediate project development
corridor.  There are no likely effects on
populations of small mammals in the area from
Proposed Project operation and maintenance
activities.  Therefore, the overall impacts on
small mammals from the Proposed Project are
considered insignificant and short-term.

Birds

The primary issue for birds from the Proposed
Project is the potential for noise and human
activity to disturb nesting areas, especially for
trumpeter swans and bald eagles. There is
potential for disruption of movement of
trumpeter swan cygnets between Krein and
Sunrise Lakes.  Bird species may shift nesting or
broodrearing activities away from the project
corridor into comparable habitat in adjacent
areas.  

Based on nesting data from the KNWR, the
Proposed Project routing avoids areas of known
nesting by migratory bird species such as swans
and bald eagles.  No significant impacts are
anticipated on nesting swans or bald eagles from
the Proposed Project, during either construction
or subsequent operational phases. 

Impacts on other birds from the Proposed
Project will include some displacement of
habitat use along the project corridor during
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periods of greatest human activity. The
abundance of comparable, nearby habitat makes
it unlikely that any population effects would
occur for bird species in the area.

Overall, the Proposed Project is expected to
have insignificant and long-term impacts on
birds.

Threatened or Endangered Species

There are no federally listed or proposed
threatened or endangered species, or designated
or proposed critical habitat within the Proposed
Project Area.  Therefore, no impacts are
anticipated to threatened or endangered species
from the Proposed Project.

4.3.3 Human Environment

The following sections describe the possible
effects of the Proposed Project on land use and
ownership, economy and socioeconomics,
cultural resources, visual resources, noise,
recreation, and subsistence use.

4.3.3.1 Land Ownership and Use

Land ownership within the Project Area is
shown in Figure 3-9.  The Proposed Project
involves exploration and development of known
and speculative, privately owned or leased
reserves of natural gas resources.  Part of the
North SRS involves surface resources owned by
TNC.  No change in existing ownership is
expected to result from implementing the
Proposed Project.

Land use in the project area will change with the
addition of industrial development (i.e., natural
gas exploration and production) from the present
uses, which are predominantly wildlife, habitat,
and recreation.  Considering that the subject
lands were established for purposes related to
wildlife conservation and wildlife-oriented
recreation, the adverse impacts of the Proposed
Project will be significant and long-term.

Portions of the East SRS are located within areas
designated for Traditional and Intensive
Management.  The North SRS, is within an area
designated for Moderate Management.  A

discussion of the CCP land use decisions
applicable to the Project Area is provided in
Section 3.3.2.3.

4.3.3.2 Economy and Socioeconomics

The Proposed Project will provide an overall
economic benefit for the local economy, the
applicant, shareholders in CIRI and other
ANSCA regional corporations, and TNC.  There
will be local employment opportunities
associated with construction of the South
Entrance and Trunk Segments during summer
2003, and employment for a drilling crew and
support personnel during drilling and testing at
ES-A during winter 2003/2004.  

Following a business decision that further
investment in the East SRS is warranted, there
will be a similar opportunity for local
employment in constructing the South Krein
Segment and drilling/testing at ES-B as early as
late summer 2004.  Construction and drilling/
testing employment in the North SRS would
likely occur after 2004.  In the event that drilling
and testing at ES-A leads to a business decision
that further development in the East SRS is not
warranted, equipment would be removed and the
gravel access road and pad restored.  

Restoration activities will create local
employment opportunities similar to
construction.  Overall, the local employment
opportunities associated with construction,
drilling/testing, and restoration will be small and
spread over a number of years.  For those
employed, the economic benefits will be major,
but temporary.  Employment by CIRI
shareholders and TNC members will be
important, but temporary.

Discovery and development of natural gas
reserves owned by CIRI will provide a long-
term economic benefit to its shareholders and to
other Alaska Native Regional Corporations
under the revenue sharing requirement of
ANCSA.  The extent of any such economic
benefit will depend upon agreements with the
applicant and others, the quantity of natural gas
reserves, and the duration of production.  The
extent of this economic benefit is speculative,
and considered relatively insignificant in
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relationship to CIRI’s other income investments.
Likewise, TNC will receive income from its
ROW across its ownership in the North SRS.
The extent of TNC income from the Proposed
Project also depends upon its agreement with the
applicant and the duration of authorizations to
use TNC land in the North SRS.

Economic benefits to the KPB will be significant
due to increased tax revenues and jobs.
Economic benefits to people residing in the
Cook Inlet area will be proportional to the extent
the natural gas reserves in the Project Area
extend the availability of natural gas for home
heating, electric generation, and commercial use.
Economic benefits to the State of Alaska also
will be significant.

No negative economic benefits from the
Proposed Project to the region are expected.
However, small businesses providing services
supporting recreational use of the Swanson
River Canoe Trail may be impacted during the
summer 2003 and subsequent construction
years.  The extent of any revenue loss is
speculative and would depend upon whether
customers chose to go elsewhere because of
construction on an approximately 0.5-mile
length of the Trunk Segment that is located
approximately 0.5 miles north of the Swanson
River.  The Swanson River Canoe Trail parallels
the Swan Lake Road, then travels through the
SRF with its existing production facilities.  The
canoe trail is currently closer to existing
developments in the SRF than it will be in the
Proposed Project; therefore, it is unlikely that
many of the 2,000 annual visitors expected to
use the Swanson River Canoe Trail would go
elsewhere.  The number of users is not expected
to decrease, but the quality of the recreational
experience will decline for some individuals.
Therefore, impacts to commercial recreation
businesses are expected to be short-term and
insignificant.

Overall, there are no negative impacts to the
economy and socioeconomics from the Proposed
Project.  Beneficial impacts are expected to be
significant.  Beneficial impacts during
construction will be short-term.  If commercial
quantities of natural gas are discovered,

beneficial economic impacts will continue as
long as gas is produced.

4.3.3.3 Cultural Resources

The closest known cultural resource to the
Project Area is the Discovery Well for the
adjacent SRF.  Most locations for Proposed
Project facilities have undergone at least initial
investigation for the presence of cultural
resources.  No cultural resources have been
reported for the North SRS as part of this or
previous projects.  An initial investigation of the
East SRS found no cultural resources along the
South Entrance and Trunk Segments to ES-A or
the North Krein Segment to ES-C.  Cultural
resource investigations have not been conducted
along the South Krein Segment, at ES-B, or
along the North Krein Segment from ES-C south
to ES-B.  Based on the results of prior
investigations in the Project Area, it is
considered unlikely that cultural resources will
be found at final facility locations. 

Impacts to undiscovered cultural resources could
include disturbing the context of the site with
construction equipment, or destruction or theft
of cultural resources.  Hydrocarbon spills also
can affect the ability to get good carbon dating
from some cultural resources.  The Proposed
Project will have no impact on the only known
cultural resource (SRF Discovery Well) in the
general area. 

Overall, the impact to cultural resources from
the Proposed Project is expected to be
insignificant and short-term, since there is low
probability that there are cultural resources in
the proposed ROW or alternative alignments.  In
order to comply with Section 106 of the
Antiquities Act, an additional cultural resources
inventory will be conducted prior to permit
issuance.

4.3.3.4 Visual Resources

The topography of the Project Area is slightly
rolling to flat with little relief. Little cut and fill
construction is expected.  

Proposed Project facilities have generally been
located in areas previously partially cleared for
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access or for seismic work.  Since seismic trails
are typically 10 feet wide, adjacent forest and
tall shrubs will have to be cleared for both
widening the existing trail to construct roads and
for installing the pipeline/utility system.
Clearing ROW vegetation locally and on a site-
specific basis will not exceed 100 feet.  The area
cleared for the buried pipeline/utility system will
be allowed to revegetate to the approximate
condition of the existing seismic and winter
trails (early succession with grass, forbs, and
shrubs including berry-producing plants and
willows).  

Pads and roads will be elevated about 3 feet
above the existing surface.  Drill rigs will
protrude above the tree line and will be lighted
in compliance with Federal Aviation
Administration regulations.  Drill rigs will be
present in the Project Area for short periods and
generally only during the winter.  Production
facilities will not protrude above tree height.
Because of the distance and intervening forest
cover between the facilities in the Project Area
and Swan Lake Road, the viewshed from the
road will remain unaltered.  It is possible, but
unlikely, that one or more short lengths of the
Trunk Segment will be visible from equally
short stretches of the Swanson River Canoe
Trail.  

Construction traffic and, to a lesser extent,
traffic during production might cause road dust
in the East SRS to be visible from outside the
Project Area.  Visual impacts caused by road
dust during construction will be short-term.
Visual impacts caused by road dust during
gravel hauling from Material Site G-7 across the
Swanson River will be short-term.  Development
of Material Sites G-3 and G-4 will reduce visual
impacts associated with gravel hauling.

Because of the low volume of traffic (estimated
to range from 50 trips per day during drilling to
6 trips per day per pad during operations) to
Proposed Project facilities, road dust during
operation will be much less than road dust
created by visitors to the KNWR or agency
traffic that use the Swan Lake and Swanson
River Roads. 

From the air, the view will be altered to the
extent that lines currently cut through the forest
for seismic exploration will be widened and
extended into undisturbed vegetation.  Gravel
roads and production pads will replace the early
successional vegetation currently present in the
seismic trails.  The result will be a northward
and eastward extension of the existing
disturbances within the SFR.  However, the
density of the Proposed Project production
facilities will be significantly less than the SRF.
It is doubtful that the casual observer flying over
the area will note any difference in the visual
resources due to the current extent of
disturbances from oil and gas, or the nearby
Swan Lake Road.

The applicant will be required to restore
disturbed areas in accord with a Restoration Plan
that is reviewed and approved by the KNWR
Refuge Manager for the East SRS and the
southern part of the North SRS immediately
adjacent to the SRF.  Restoration on the
remainder of the North SRS will be in accord
with the ROW issued by TNC.  On land owned
by the Federal government and managed as part
of the KNWR, it is expected that approved
restoration will include removal of all facilities
and equipment, as well as the gravel road and
pads, and revegetation in a manner that enhances
the early succession of native plant cover.
Restoration will be activated under two
scenarios: natural gas reserves are depleted, or
natural gas reserves are not found in sufficient
quantity to warrant further investment.  Both
scenarios are business decisions that are the sole
responsibility of the applicant and its partners.  

Overall, impacts from the Proposed Project to
the existing visual character of the Project Area
are expected to be insignificant.  The duration of
these impacts will be both short- and long-term
in East SRS if exploration at ES-A is not
fruitful.  Conversely, the duration could be more
than 20 years, which is the estimated productive
life of the Proposed Project.

4.3.3.5 Noise

Noise in the general Project Area currently
includes commercial, charter, and private
aircraft flying between the Kenai Peninsula and
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Anchorage, and aircraft landings and take-offs
from lakes.  Traffic noise is generated by
government, commercial, and recreational travel
on the unpaved Swanson River and Swan Lake
Roads.  Noise is also generated from traffic and
operations in the SRF.  

Comments made during scoping indicate noise
from operations within the SRF can be heard a
considerable distance.  The Proposed Project
will not change the amount of noise originating
from the SRF.  Drilling operations were also
mentioned as a source of noise that potentially
impact recreation.  Drilling and testing
operations may occur at any time of year.
Drilling noise could disturb people snowshoeing
or cross-country skiing during the winter.  Since
snowmachines also produce noise, the effect of
drilling noise on snowmachiners would be
somewhat less than for snowshoers or cross-
country skiers.  Drilling noise could also disturb
summer recreational users.

Traffic noise from construction vehicles will be
heard from the part of the Swanson River within
the Project Area.  Noise during construction
activity in the East SRS might also be heard at
campgrounds south of the Project Area.  Noise
from construction will be continuous during the
daytime and perhaps around the clock for up to
two summers.  The impact of noise from
construction equipment at East SRS will be
short-term (one or two summer seasons).  Gravel
hauling from Material Site G-7 will generate
noise for several summers.  Development of
Material Sites G-3 and G-4 will reduce this
noise by an undetermined amount.

Noise from production operations at East SRS
pads will be minimal year round.  The facilities
are located approximately 2 to 3 miles north of
Swan Lake Road and over 0.5 miles north of the
Swanson River; therefore, production noises are
not likely to impact recreational users during the
year.  Winter snowmachiners are likely to
produce more noise than the production
facilities.

Noise created by construction in the East SRS is
not expected to be heard by users within the
Dave Spencer Wilderness Unit.  This is because
of the distance and effect of tree cover on

Proposed Project activities between the Project
Area and the boundary of the wilderness unit.
Noise from drilling during the winter might
carry across the western boundary of the
wilderness area, but it is expected to be limited
in range and volume and will affect very few
users.  Operations will be conducted year-round,
but for the same reason as discussed for
construction activities, noise is not expected to
be heard by users within the wilderness unit.
Accordingly, the impact to recreation users in
the Dave Spencer Wilderness Unit from noise
generated by the Proposed Project will be
insignificant.

Proposed activities in the North SRS are
expected to have lesser noise impacts to
recreation use in the KNWR due to its greater
distance from any known recreation use areas.
Production operations produce virtually no
noise.

Overall, impacts from noise in the area of the
Proposed Project are expected to be significant
and short-term in duration during construction.
Impacts are considered to be significant because
the area is within KNWR, which was established
to conserve fish and wildlife and to provide
opportunities for fish and wildlife-oriented
recreation. Noise is likely to disturb wildlife in
the area, which might affect chances for viewing
wildlife. Noise levels are not expected to
measurably change human use, but the quality of
the recreational experience will decline for some
individuals.  Long-term effects of noise are
insignificant.

4.3.3.6 Recreational Resources

The Proposed Project will be developed in
increments.  The first increment is limited to
East SRS, where the South Entrance and Trunk
Segments and ES-A will be constructed during
summer 2003.  Drilling and testing at ES-A will
be conducted during winter 2003/2004.  The
next increment (South Krein Segment and ES-B)
would not be constructed before summer 2004
and, possibly, the next summer, with drilling
during the winter following construction of ES-
B.  Activity in North SRS would follow a
similar pattern of summer construction and
winter exploration, with drilling at NS-A either
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during the summer or winter since it is
accessible from alignment NS-1.  Work in North
SRS would likely start in the summer following
evaluation of drilling data from ES-B.
Maximum development of both East SRS and
North SRS will involve three summer road/pad
construction seasons and three winter drilling
seasons. 

Operations, under the maximum development
scenario, would involve production at four pads
(ES-A, ES-B, BHU 22-25, and NS-A).
Construction of the buried pipeline/utility
system connecting a pad to the SRF would not
be done until such time as a business decision
was made by the applicant that production of
then known reserves of natural gas is warranted.
Restoration (removing the gravel roads and
pads) would require equipment similar to
construction and would take place during the
summer.

Due to restricted vehicle access by the public
through the SRF and the general distance of the
Project Area from the Swan Lake Road, there is
little known recreation use in the Project Area.
Traffic noise from construction vehicles will be
heard from the part of the Swanson River within
the Project Area.  In addition, the Swanson
River Canoe Trail is close (0.25 miles) to a short
length of the Trunk Segment and ES-B.
However, the canoe trail then passes through the
SRF with numerous oil and gas facilities located
within 0.25 miles on both sides of the river, half
the distance of the East SRS facilities.
Construction of the Trunk Segment and South
Krein Segment will produce road dust that will
be visible for short distances in the few places
where tree cover on the river banks do not
provide an effective visual screen of the project
work (generally more than 0.5 miles distant).  

Gravel mining at Material Site G-7 and hauling
gravel along existing roads within the SRF and
across the Swanson River to the Project Area
will generate considerable noise and, depending
on weather conditions, dust.  Noise and dust
from gravel hauling operations across the
Swanson River will impact recreational users on
the Swanson River.  Development of Material
Sites G-3 and G-4 will reduce noise and dust

impacts to recreational users, but this reduction
cannot be quantified.

Construction noise and road dust in the North
SRS is completely shielded from known
recreation users by distance and ongoing
operations in the SRF.  

Several campgrounds on the Swanson River and
Swan Lake Roads are located south of the
Project Area.  Noise during construction activity
in the East SRS may be heard at these
campgrounds.  Road dust also might be visible
from these nearby campgrounds.  The extent of
the impact of road dust from the Proposed
Project on users in these campgrounds is
speculative, since they are already subject to
road dust and noise from traffic on the Swanson
River and Swan Lake Roads.  However, the
noise from construction will be continuous
during the daytime and perhaps around the clock
for part of one summer.  

Comments made during scoping for the
Proposed Project indicate that noise from
operations within the SRF can be heard a
considerable distance.  The Proposed Project
will not change the amount of noise originating
from the SRF.  Drilling operations were also
mentioned as a source of noise that potentially
impacted recreation.  The Proposed Project will
likely conduct drilling and testing operations
during the winter and, hence, will not disturb
users of the canoe trail or nearby campgrounds. 

Hikers, snowmachiners, or other recreational
users at Gruska Lake may be adversely impacted
during project construction or operations.  

Use of snowmachines in the Project Area is
considered to be low because vehicle access to
the Project Area is closed to the public at the
entrance to the SRF.  All project facilities are
located north of the Swanson River, which can
act as a deterrent to northward access from the
Swan Lake Road.  Although possible, it is
expected that the Proposed Project will not
enhance the opportunity to for snowmachine use
in the Project Area.  Upon closure of the project,
revegetation will be used to minimize the
attractiveness of the road and pipeline alignment
to snowmachine use.
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Hunting and fishing in the Project Area north of
the Swanson River are limited by access and are
believed to be very light.  The Proposed Project
is not expected to significantly increase hunting
or fishing in the Project Area.

Overall, impacts of the Proposed Project on
recreational users in the area are considered to
be significant.  It is not likely that the Proposed
Project will result in a measurable shift in the
volume or type of recreational use over time, or
a measurable change in the quality of the
recreational experience for most users.
However, recreational users will be adversely
impacted by Proposed Project activities,
especially during construction. Since the KNWR
was established to conserve fish and wildlife and
to provide opportunities for fish and wildlife-
oriented recreation, any impacts to recreational
use are considered to be significant.

4.3.3.7 Subsistence Use

The actual practice of subsistence hunting, in
comparison to sport hunting, in the KNWR is
relatively rare.  A total of 39 subsistence permits
for moose were issued in 1997, but the actual
areas hunted are not recorded (USFWS, 2000).
Existing access modes to the Project Area will
not be restricted or eliminated by the Proposed
Project.  Public vehicular access to the Project
Area is controlled by the gate at the entrance to
the SRF.  Accordingly, the Proposed Project will
have an insignificant and short-term impact on
subsistence uses or access to subsistence
resources.

4.4 ENVIRONMENTAL
CONSEQUENCES OF
ALTERNATIVES

4.4.1 No Action Alternative

The No Action Alternative analyzed in this EIS
assumes that adequate and feasible access to the
Project Area, subject to reasonable USFWS
regulations, and the proposed exploration and
development of CIRI’s privately owned natural
gas resources in the Project Area would not
happen.  The USFWS would continue to manage
its surface ownerships in the manner described

in the CCP.  TNC would continue to monitor its
privately owned surface.

Under the No Action Alternative, the ROW
application under ANILCA Title XI, Section
1110(b) and 43 CFR 36.10 would be denied by
the USFWS, or the Department of the Army
permit under Section 404 of the Clean Water
Act would be denied by the USACE.  However,
resources that would be developed through the
Proposed Project constitute valid inholdings in
the KNWR under Title XI of the ANILCA,
which allows the owners thereof adequate and
feasible access for their development.
Therefore, the USFWS does not have the
authority to implement the No Action
Alternative.  As required under NEPA, the No
Action Alternative is included and evaluated for
comparative purposes to illustrate the
environmental consequences of the action
alternatives.

4.4.1.1 Physical Environment

The following text describes the possible effects
of the No Action Alternative on air quality,
topography, geology, gravel, soils, hydrology,
and water quanity, and quality.  The No Action
Alternative will have no effect on earthquakes or
volcanic eruptions.

Air Quality

The No Action Alternative will cause no
changes to the existing air quality described in
Section 3.1.2.

Topography, Geology, Gravel, and Soils

The topography, geology, and soils under the No
Action Alternative would remain as described in
Sections 3.1.3.1 and 3.1.3.3, respectively.
Gravel resources within the SRF would remain
available for continuing, long-term maintenance
of the SRF.  Owners of gravel resources in the
SRF would continue to develop protocols for
reusing gravel now in access roads and pads.

Hydrology and Water Quantity and Quality

There is no current development in East SRS.
Several wells have been drilled in North SRS,
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and BHU 22-25 will continue to exist, since it is
the discovery well for the BHU, a known
geologic structure since 1965.  Therefore, the
existing hydrology and water quantity and
quality described in Section 3.1.4 will continue
under the No Action Alternative.  However,
ongoing, but independent, actions would
continue to inventory, catalogue, and restore
contaminated sites within the SRF.

4.4.1.2 Biological Environment

The following sections describe the effects of
the No Action Alternative on vegetation,
wetlands, fish, amphibians, and wildlife
resources.

Vegetation and Wetlands

Under the No Action Alternative, vegetation in
the Project Area will continue to be subject to
natural succession, unless altered through habitat
management or other human activity.

Fish

The No Action Alternative will not affect fish
populations or habitat in the Project Area.  

Amphibians

The No Action Alternative will not affect wood
frog populations or habitat in the Project Area.

Wildlife

Under the No Action Alternative, wildlife
species and abundance in the Project Area will
continue to respond to habitat changes as plant
cover reflects the effects of forest fires and
insect infestations.

Threatened and Endangered Species

There are no federally listed or proposed
threatened or endangered species or designated
or proposed critical habitat within the Project
Area.  Therefore, under the No Action
Alternative, no impacts to threatened or
endangered species are anticipated.

4.4.1.3 Human Environment

The following sections describe the effects of
the No Action Alternative on land use and
ownership, economy and socioeconomics,
cultural resources, visual resources, noise,
recreation resources, and subsistence.

Land Use and Ownership

Under the No Action Alternative, the subsurface
ownership by CIRI of coal, oil, and gas in the
KNWR will continue in private ownership and
TNC ownership of surface resources in the
North SRS will continue, as envisioned by
Congressional entitlements in ANCSA,
settlement agreements, and ANILCA.  ANCSA
Section 22(g) will continue to apply to TNC’s
future plans for use of its private surface estate.
Federal oil and gas leases associated with the
BHU will continue in effect in accord with the
provisions of the Mineral Leasing Act, as
amended, and Federal Regulations at 43 CFR
3160.

No change in the current pattern of private and
federal ownership in the Project Area is
expected to occur under the No Action
Alternative.

Economy and Socioeconomics

The No Action Alternative will eliminate the
opportunity for local employment associated
with the Proposed Project and an enhanced tax
base for the KPB.  The applicant and its partners
would invest exploration and development funds
elsewhere.  CIRI and TNC and their
shareholders would forego potential economic
gain that would have come from the Proposed
Project.  The applicant and its partners will
suffer an economic loss from the investment in
developing the Proposed Project and permitting
activities.

Cultural Resources

Under the No Action Alternative, any cultural
resources within the ROW will remain in their
current condition.
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Visual Resources

Under the No Action Alternative, existing visual
resources of the Project Area will remain in their
current condition.

Noise

Under the No Action Alternative, existing noise
levels and sources of the Project Area will
remain in their current condition.

Recreation Resources

The No Action Alternative will not alter the
existing pattern of recreation use (e.g., hunting,
fishing, and snowmachining) in the Project
Area.  The volume and types of recreation use
will continue to reflect the existing restrictions at
the entrance to the SRF for on-road and off-road
vehicle access to the Project Area, and general
distance from the public road system.  Use of
developed campgrounds will continue in the
same manner and extent.

Use of the Swanson River Canoe Trail will
continue to accommodate an estimated 2,000
visitors annually.  The recreation experience of
those users will continue to be impacted by
noise and dust from the SRF and recreational,
commercial, and agency traffic on the Swan
Lake and Swanson River Roads.

Subsistence Use

The No Action Alternative will not result in any
change in the unknown, but very low, volume of
use of subsistence resources or cause any change
in access to subsistence resources in the Project
Area.

4.4.2 East SRS Alignment Alternative
ES-2

East SRS Alternative ES-2 enters the Project
Area at the South Entrance (the same as ES-1),
follows the Trunk Segment east to ES-A, the
North Krein Segment north around Krein Lake
to ES-C, then turns south to ES-B.  ES-2 is
8,260 feet longer than the proposed alternative
(ES-1) and includes one additional drill pad (ES-

C).  ES-2 requires an additional 42,800 cubic
yards of gravel for development.

4.4.2.1 Physical Environment

The following sections describe the possible
effects of Alternative ES-2 on air quality,
topography, geology, gravel, soils, and water
resources (hydrology and water quantity and
quality).

Air Quality

Alternative ES-2 is about 8,260 feet longer than
ES-1 and will add one drill pad (ES-C).
Initiating construction of the North Krein
Segment will be based on favorable drilling
results at ES-A, and a subsequent business
decision that further investment in exploration is
warranted.  Total air quality emissions from ES-
2 would be greater than for ES-1, due to an
increase in extent of construction activity.
However, total increased emissions under ES-2
are not considered to be significant.  

The short- and long-term impacts to air quality
for ES-2 are deemed to be insignificant and
essentially the same as those for ES-1.  There is
no expectation that ambient air quality standards
will be violated.  No hazardous air pollutants
listed in the National Emission Standards for
Hazardous Air Pollutants (40 CFR 61) will be
emitted.  Air quality control permits from ADEC
are not required, since proposed operations are
within established thresholds.  The probability
of gas pipeline leaks during the operational life
of the project under ES-2 is considered to be the
same as for ES-1.

Topography, Geology, Gravel, and Soils

Potential impacts of Alternative ES-2 on the
topography, geology, and soils of the project
area are essentially the same as for those
described for ES-1.  Since ES-2 would require
an additional 42,800 cubic yards of gravel to
construct about 8,260 feet of additional road and
an additional drill pad, there would be an
increase in the level of potential impacts to
gravel resources; however, these increases are
not considered to be significant.  As for ES-1,
impacts from ES-2 to topography, geology,
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gravel, and soils are considered to be
insignificant and both short- and long-term.

Water Resources

As for ES-1, the most likely source of direct or
indirect impacts of Alternative ES-2 on water
resources is related to degradation of water
quality from erosion, excavation dewatering,
hydrostatic test water discharges, or fuel,
chemical, or produced water spills.  Since ES-2
would require a longer road and pipeline/utility
system, and another drill pad, the level of
potential impacts to water resources is increased.
However, the increased levels of potential
impacts cannot be quantified.  

As for ES-1, impacts to water resources from
ES-2 will be mitigated by use of approved
construction and erosion control practices, and
appropriate spill response strategies.  Alternative
ES-2 will eliminate road construction, traffic,
and the pipeline/utility system near several large
waterbodies, including the south side of Krein
Lake, north side of Grus Lake, and west side of
Sunrise Lake.  This will further mitigate
potential impacts to water resources from ES-2.
Overall, the impacts of ES-2 on hydrology and
water quality will be insignificant and short-
term.

ES-2 will require a small increase in the amount
of water use required, in direct relation to the
additional road, drill pad, and pipeline/utility
system requirements.  Another water well will
be added as a result of drilling from ES-C.
However, the overall amount of water required
for gas well drilling will remain the same as for
ES-1.  The increase in water supply for
construction and hydrotesting is a one-time use
and is deemed insignificant.  Therefore, the
impact of ES-2 on water quantity is considered
insignificant and short-term.

4.4.2.2 Biological Environment

Vegetation and Wetlands

Alternative ES-2 will result in the direct loss or
disturbance of approximately 144.9 acres of
vegetation, including approximately 16.87 acres
of wetlands.  The types and amounts of

vegetation affected by ES-2 are presented in
Table 3-3.

Similar to ES-1, vegetation which will be lost as
a result of Alternative ES-2 is common in the
region and not considered to be unique or
limited.  In areas outside of the KNWR, the loss
of 144.9 acres (a relatively small area), would
likely be considered an insignificant impact.
However, since the Project Area is within the
KNWR, the loss of this vegetation is considered
to be significant.  Revegetation will be similar to
that described for ES-1.  

Potential impacts to wetlands from Alternative
ES-2 are similar to ES-1 (significant and long-
term), but slightly increased.

Fish

As for ES-1, the most likely source of either
direct or indirect impacts of Alternative ES-2 on
fish is related to the potential for degradation of
water quality from erosion, or from fuel,
chemical, or produced water spills.  The
proposed use of standard erosion control
practices, as well as siting of facilities away
from fish-bearing waters, should prevent
impacts from runoff and sedimentation during
project construction, operation, maintenance,
and removal.  

The potential for impacts to fish from fuel,
chemical, or produced water spills is considered
low because of the (relatively) small volumes
associated with ES-2, the use of mitigation
measures, and the distance of Proposed Project
facilities from streams and lakes.  However, if a
large, off-pad/road spill did occur, it could have
both lethal and sublethal effects on fish
depending on the location and size of the spill. 

In general, the risk and level of potential impacts
to fish related to degradation of water quality
from erosion, or from fuel, chemical or produced
water spills from Alternative ES-2 is considered
to be insignificant and undifferentiated from ES-
1.
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Amphibians

Potential effects of Alternative ES-2 on
amphibians are essentially the same as for ES-1,
and can include direct loss of habitat, direct
mortality during road and pad construction or
from spills, and indirect mortality from potential
contamination of habitat by pollutants.  Impacts
will be slightly increased due to longer road and
pipeline/utility system lengths and an additional
drill pad (ES-C).  Overall, potential impacts
from Alternative ES-2 on amphibians are similar
to ES-1 (insignificant and long-term), but
slightly increased.

Wildlife

Potential impacts to terrestrial wildlife
associated with Alternative ES-2 include
disturbance during all phases of the project,
especially during construction, habitat loss,
direct loss of animals from vehicle collisions or
destruction of problem bears, and increased
human access that could result in increased legal
or illegal harvests.  These potential impacts are
essentially the same as those described for ES-1.
Construction-related impacts to wildlife are
considered to be significant and short-term.
Potential impacts to wildlife from operations and
maintenance activities are considered to be
significant and long-term.

Threatened and Endangered Species

There are no federally listed or proposed
threatened or endangered species or designated
or proposed critical habitat within the Project
Area.  Therefore, no impacts to threatened or
endangered species are anticipated from
implementation of Alternative ES-2.

4.4.2.3 Human Environment

Alternative ES-2 will have the same impact to
land use and ownership, economy and
socioeconomics, cultural resources, and
subsistence use as those described for ES-1.
This is because the substitution of the North
Krein Segment for the South Krein Segment,
and addition of ES-C, does not alter the basic
resource ownership or change employment
opportunities.  Costs associated with

construction of an increased road length and
pipeline/utility system and ES-C will be offset
by somewhat lowered costs at ES-B (elimination
of directional drilling of one of the two natural
gas targets and a smaller ES-B).

Accordingly, the discussion of the human
environment focuses on differences between
Alternative ES-2 and the Proposed Project (ES-
1) concerning noise and visual and recreation
resources.

Visual Resources

Although ES-C is located within approximately
0.2 miles of the Swanson River, its production
facilities are unlikely to be visible from the
Swanson River Canoe Trail due to the vegetative
buffer.  Road dust will likely be visible from the
river during construction; however, the impact
of road dust on visual resources seen from the
canoe trail would be short-term (a single
summer) and insignificant.  

The viewshed as seen by airplane passengers
would include the additional 8,260 feet of road
and an additional drill pad (ES-C).  This
difference is not considered to be significant,
because the casual observer will not be able to
distinguish features of this alternative from the
already extensive disturbance related to oil and
gas development in the area.
ES-C is about the same distance as ES-B from
the west boundary of the Dave Spencer
Wilderness Unit.  Due to distance and vegetative
cover, road dust from project facilities
associated with the North Krein Segment and
ES-C will not be visible from the wilderness
unit.

Overall, impacts to visual resources from ES-2
will be similar to those for ES-1, insignificant
and both short- and long-term.

Noise and Recreation Resources

Noise levels from Alternative ES-2 will be
similar to those for ES-1, but slightly increased
due to longer road and pipeline/utility system
lengths and an additional drill pad (ES-C).  The
location of ES-C will have the potential to
impact users of the Swanson River Canoe Trail. 
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These impacts will be an extension of
construction noise upstream about 2 miles from
ES-B.  However, impacts from noise on users of
the Swanson River in this area will be reduced
due to the vegetative buffer.

Anticipated noise from activities in the North
Krein Segment are expected to have no impact
to recreation users in either the Dave Spencer
Wilderness Unit or to users of campgrounds on
the Swan Lake Road, because of the distance (2
miles and 6 miles, respectively) and intervening
vegetation.

Overall, impacts from noise on recreational
users in the area of Alternative ES-2 are
expected to be significant and both short- and
long-term in duration.  Impacts are considered to
be significant because the area is within KNWR,
which was established to conserve fish and
wildlife and to provide opportunities for fish and
wildlife-oriented recreation.  Noise levels are not
expected to measurably change human use, but
the quality of the recreational experience will
decline for some individuals.  

4.4.3 East SRS Alignment Alternative
ES-3

East SRS Alternative ES-3 enters the project
area at the North Entrance, follows the Trunk
Segment east to ES-A, and then follows the
South Krein Segment south around Krein Lake
and north-easterly to ES-B.  This alternative
includes the same two drill pads as the Proposed
Project.  Alternative ES-3 is 4,350 feet shorter
than ES-1 and requires 13,800 cubic yards less
gravel.  However, this alternative requires 2.3
miles of additional pipeline to reach Tank
Setting No. 1-27.

4.4.3.1 Physical Environment

The following sections describe the possible
effects of Alternative ES-3 on air quality,
topography, geology, gravel, soils, hydrology,
and water resources.

Air Quality

Total air quality emissions from road, pad, and
pipeline/utility system construction equipment,
emissions from well drilling, emissions from
well testing, and all aspects of natural gas
production would be less under ES-3 than for
ES-1.  However, total decreased emissions under
ES-3 are not considered to be significant.
Overall impacts to air quality are essentially the
same as those described for ES-1, insignificant
and both short- and long-term.

Topography, Geology, Gravel, and Soils

Potential impacts of Alternative ES-3 on the
topography, geology, and soils of the project
area are essentially the same as for those
described for ES-1.  However, since ES-3 would
require 13,800 cubic yards less gravel, there
would be a slight decrease in the level of
potential impacts to gravel resources, but these
are not considered to be significant.  As for the
Proposed Project (ES-1), impacts from ES-3 to
topography, geology, gravel, and soils are
considered to be insignificant and short- and
long-term.

Water Resources

As for ES-1, the most likely source of direct or
indirect impacts of Alternative ES-3 on water
resources is related to degradation of water
quality from erosion, excavation dewatering,
hydrostatic test water discharges, or fuel,
chemical, or produced water spills.  Since ES-3
will require less road length, but an additional
2.3 miles of pipeline, the level of potential
impacts to hydrology and water quality is
essentially the same as ES-1.  Alternative ES-3
will include road and pipeline/utility system
construction and traffic near several large
waterbodies, including the south side of Krein
Lake, north side of Grus Lake, and west side of
Sunrise Lake, as does ES-1.  Impacts to
hydrology and water quality from ES-3 will be
mitigated by use of approved construction and
erosion control practices, and appropriate spill
response strategies.  Overall, impacts of ES-3 on
hydrology and water quality are essentially the
same as those for ES-1 – insignificant and short-
term.
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ES-3 will require only slightly more water than
ES-1; therefore, the impact of ES-3 on water
quantity will also be insignificant and short-
term.

4.4.3.2 Biological Environment

Vegetation and Wetlands

Construction of Alternative ES-3 will result in
the direct loss or disturbance of approximately
123.15 acres of vegetation, including
approximately 15.17 acres of wetlands.  The
types and amounts of vegetation affected by ES-
3 are presented in Table 3-3.

Similar to ES-1, vegetation that will be lost as a
result of Alternative ES-3 is common in the
region and not considered to be unique or
limited.  In areas outside of the KNWR, the loss
of 123.15 acres (a relatively small area), would
likely be considered an insignificant impact.
However, since the Project Area is within the
KNWR, loss of this vegetation is considered a
significant and long-term impact.  Revegetation
will be similar to that described for ES-1.  

Overall, potential impacts to wetlands from
Alternative ES-3 are considered significant,
long-term, and slightly less than for ES-1.

Fish

As for ES-1, there are no direct impacts to fish
from Alternative ES-3.  The most likely source
of indirect impacts on fish is related to the
potential for degradation of water quality from
erosion, or from fuel, chemical, or produced
water spills.  The proposed use of standard
erosion control practices, as well as siting of
facilities away from fish-bearing waters, should
prevent impacts from erosion and sedimentation
during project construction, operation,
maintenance, and removal.  

The potential for impacts to fish from fuel,
chemical, or produced water spills is considered
low because of the small volumes associated
with ES-3, the use of mitigation measures, and
the distance of project facilities from streams
and lakes.  However, if a large, off-pad spill did

occur, it could have both lethal and sublethal
effects on fish depending on the type, location,
and size of the spill. 

In general, the risk and level of potential impacts
to fish from ES-3 is considered to be
insignificant, short-term, and undifferentiated
from ES-1.

Amphibians

Potential effects of Alternative ES-3 on
amphibians are essentially the same as for ES-1,
and can include direct loss of habitat, direct
mortality during road and pad construction or
from spills, and potential contamination of
habitat by pollutants.  Impacts will be slightly
decreased due to shorter road lengths.  Potential
impacts on amphibians from ES-3 are essentially
the same as for ES-1, significant and long-term,
but slightly decreased.

Wildlife

Potential impacts to terrestrial wildlife
associated with Alternative ES-3 include
disturbance during all phases of the project
(especially during construction), habitat loss,
direct loss of animals from vehicle collisions or
destruction of problem bears, and increased
human access that could result in increased legal
or illegal harvests.  Potential impacts from ES-3
are essentially the same as those described for
ES-1.  

Overall, construction-related impacts to wildlife
from ES-3 are considered to be significant and
short-term.  Potential impacts to wildlife from
operations and maintenance activities under ES-
3 are considered to be significant and long-term.

Threatened and Endangered Species

There are no federally listed or proposed
threatened or endangered species or designated
or proposed critical habitat within the Project
Area.  Therefore, no impacts to threatened or
endangered species are anticipated from
implementation of ES-3.
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4.4.3.3 Human Environment

Alternative ES-3 will have the same impacts to
land use and ownership, economy, cultural
resources, visual resources, and subsistence as
those described for ES-1.  This is because the
substitution of the North Entrance Segment for
the South Entrance Segment does not alter the
basic resource ownership or change employment
opportunities.  

Costs associated with a shorter road and
decreased gravel requirements will be offset by
increased costs associated with 2.3 miles of
additional pipeline to Tank Setting 1-27.

Accordingly, the discussion of the human
environment focuses on differences between ES-
3 and ES-1 for noise and recreational resources.

Noise and Recreational Resources

The South Krein and Trunk Segments of
Alternative ES-3 will have noise impacts on
recreational users that are similar to ES-1.
However, noise impacts from the North
Entrance Segment of ES-3 will be less that from
ES-1 because the North Entrance Segment is
approximately 1.25 miles further north of the
Swanson River Canoe Trail and the Swanson
River Campground.

Overall, impacts from noise on recreational
users in the area of Alternative ES-3 are
expected to be significant and both short- and
long-term.  Impacts are considered to be
significant because the area is within KNWR,
which was established to conserve fish and
wildlife and to provide opportunities for fish and
wildlife-oriented recreation.  Noise levels are not
expected to measurably change human use, but
the quality of the recreational experience will
decline for some individuals.  

4.4.4 East SRS Alignment Alternative
ES-4

East SRS Alternative ES-4 enters the project
area at the North Entrance, follows the Trunk
Segment east to ES-A, the North Krein Segment
to ES-C, and then turns south to ES-B.  This
alternative is approximately 3,908 feet longer

than ES-1, will require 26,600 cubic yards of
additional gravel, one additional drill pad, and
2.3 miles of additional pipeline to reach Tank
Setting 1-27.

4.4.4.1 Physical Environment

The following sections describe the possible
effects of Alternative ES-4 on air quality,
topography, geology, gravel, soils, and water
resources.

Air Quality

Total air quality emissions from road, pad, and
pipeline/utility system construction equipment,
well drilling, well testing, and all aspects of
natural gas production would be greater under
Alternative ES-4 than for ES-1, because of
increased road, pad, and pipeline construction
requirements.  However, total increased
emissions under ES-4 are not considered to be
significant.  Therefore, impacts to air quality
from ES-4 are deemed to be essentially the same
as those for ES-1, insignificant and both short-
and long-term.

Topography, Geology, Gravel, and Soils

Potential impacts of Alternative ES-4 on the
topography, geology, and soils of the Project
Area are essentially the same as for those
described for ES-1.  Since ES-4 would require
an additional 26,600 cubic yards of gravel to
construct 3,908 feet of additional road and an
additional drill pad, there will be an increase in
the level of potential impacts to gravel
resources, but these are not considered to be
significant.  

Overall, impacts from ES-3 to topography,
geology, gravel, and soils are considered to be
the same as those described for ES-1,
insignificant and both short- and long-term.

Water Resources

As for ES-1, the most likely source of direct or
indirect impacts of Alternative ES-4 on water
resources is related to degradation of water
quality from erosion, excavation dewatering,
hydrostatic test water discharges, or fuel,
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chemical, or produced water spills.  Since ES-4
would require additional road length, another
drill pad, and additional pipeline/utility length,
the level of potential impacts to hydrology and
water quality is increased.  However, the
increased levels of potential impacts cannot be
quantified.  

As for ES-1, impacts to water quality from ES-4
will be mitigated by use of approved
construction and erosion control practices, and
appropriate spill response strategies.  Alternative
ES-4 will eliminate road construction, traffic,
and the pipeline/utility system near several large
waterbodies, including the south side of Krein
Lake, north side of Grus Lake, and west side of
Sunrise Lake.  This will further mitigate
potential impacts to water resources from ES-4.
Overall, the impacts of ES-4 on hydrology and
water quality will be insignificant and short-
term.

ES-4 will require a small increase in the amount
of water used, in direct relation to the additional
road length, drill pad, and pipeline/utility length.
Another water well will be added as a result of
drilling from ES-C.  The increase in water
supply for construction and hydrotesting is a
one-time use and is deemed insignificant.
Therefore, the impact of ES-4 on water quantity
will be insignificant and short-term.
Overall, the impact of ES-4 on water resources
will be similar to ES-1, insignificant and short-
term.

4.4.4.2 Biological Environment

Vegetation and Wetlands

Construction of Alternative ES-4 would result in
the direct loss or disturbance of approximately
147.6 acres of vegetation, including
approximately 11.7 acres of wetlands.  The
types and amounts of vegetation affected by ES-
4 are presented in Table 3-3.

Similar to ES-1, vegetation that will be lost as a
result of Alternative ES-4 is common in the
region and not considered to be unique or
limited.  In areas outside of the KNWR, the loss
of 147.6 acres (a relatively small area), would
likely be considered an insignificant impact.

However, since the Project Area is within the
KNWR, the loss of this vegetation is considered
a significant and long-term impact to be
significant.  Revegetation will be similar to that
described for the proposed alignment (ES-1).  

Overall, potential impacts to wetlands from
Alternative ES-4 are considered significant,
long-term, and slightly less than for ES-1.

Fish

As for ES-1, the most likely source of either
direct or indirect impacts of Alternative ES-4 to
fish is related to the potential for degradation of
water quality from erosion, or from fuel,
chemical or produced water spills.  The
proposed use of standard erosion control
practices, as well as siting of facilities away
from fish-bearing waters, should prevent
impacts from runoff and sedimentation during
project construction, operation, maintenance,
and removal.  

The potential for impacts on fish from fuel,
chemical, or produced water spills is considered
minor because of the small volumes associated
with ES-4, the use of mitigation measures, and
the distance of project facilities from streams
and lakes.  However, if a large, off-pad spill did
occur, it could have both lethal and sublethal
effects on fish, depending on the type, location,
and size of the spill.  

In general, the risk and level of potential impacts
on fish related to degradation of water quality
from erosion, or from fuel, chemical or produced
water spills from Alternative ES-4 is considered
to be insignificant, short-term, and
undifferentiated from ES-1.

Amphibians

Potential effects of Alternative ES-4 on
amphibians are essentially the same as for ES-1,
and can include direct loss of habitat, direct
mortality during road and pad construction or
from spills, and indirect mortality from potential
contamination of habitat by pollutants.  Impacts
will be slightly increased due to longer road and
pipeline/utility system lengths and an additional
drill pad (ES-C).  
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Overall, potential impacts from ES-4 on
amphibians are essentially the same as for ES-1
(insignificant and long-term), but slightly
increased.

Wildlife

Potential impacts to terrestrial wildlife
associated with Alternative ES-4 include
disturbance during all phases of the project
(especially during construction), habitat loss,
direct loss of animals from vehicle collisions or
destruction of problem bears, and increased
human access that could result in increased legal
or illegal harvests.  Potential impacts from ES-4
are essentially the same as those described for
ES-1.  

Overall, construction-related impacts to wildlife
are considered to be significant and short-term.
Potential impacts to wildlife from operations and
maintenance activities are considered to be
significant and long-term.

Threatened and Endangered Species

There are no federally listed or proposed
threatened or endangered species or designated
or proposed critical habitat within the Project
Area.  Therefore, no impacts to threatened or
endangered species are anticipated from
implementation of ES-4.

4.4.4.3 Human Environment

Alternative ES-4 will have the same impacts to
land use and ownership, economy and
socioeconomics, cultural resources, visual
resources, and subsistence use as those described
for ES-1.  This is because the substitution of the
North Entrance Segment for the South Entrance
Segment does not alter the basic resource
ownership or change employment opportunities.  

Cost savings associated with a shorter road and
decreased gravel requirements will be offset by
increased costs associated with 2.3 miles of
additional pipeline to Tank Setting 1-27.

Accordingly, the discussion of the human
environment focuses on differences between ES-
4 and ES-1 for noise and recreation resources.

Noise and Recreational Resources

Noise levels from Alternative ES-4 will be
similar to those for ES-1, but slightly increased
due to longer road and pipeline/utility system
lengths and an additional drill pad (ES-C).

Alternative ES-4 will have fewer potential
impacts on recreational resources than will ES-1.
Both the North Entrance and North Krein
Segments of ES-4 are further north of
recreational use areas on the Swanson River
Canoe Trail and the campgrounds along the
road, than are the segments of ES-1

Overall, potential impacts from noise on
recreational users in the area of Alternative ES-4
are expected to be significant and both short-
and long-term in duration.  Impacts are
considered to be significant because the area is
within KNWR, which was established to
conserve fish and wildlife and to provide
opportunities for fish and wildlife-oriented
recreation.  Noise levels are not expected to
measurably change human use, but the quality of
the recreational experience will decline for some
individuals.
4.4.5 North SRS Alignment Alternative

NS-2

North SRS Alternative NS-2 begins at the north
end of the SRF and follows the Scaup Lake
Route for over 5.9 miles, passing to the west of
Africa Lake, north around Scaup Lake, south to
BHU 22-25, and then south to NS-A.  NS-2 is
2.5 miles longer than NS-1 and would require an
additional 43,100 cubic yards of gravel.  NS-2
also might require a more direct ROW for the
pipeline along the NS-1 alignment.

4.4.5.1 Physical Environment

The following sections describe the possible
effects of Alternative NS-2 on air quality,
topography, geology, gravel, soils, and water
resources (hydrology and water quantity and
quality).
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Air Quality, Topography, Geology, Gravel, and
Soils

Potential impacts to air quality, topography,
geology, and soil associated with Alternative
NS-2 are generally greater than for NS-1,
because NS-2 is 2.5 miles longer.  These
increased impacts are difficult to quantify, but
are generally not considered to be significant.
As with NS-1, impacts to air quality,
topography, geology, and soil are considered to
be insignificant and both short- and long-term.

NS-2 will require 43,100 cubic yards of gravel
more than NS-1.  This will result in increased
impacts to gravel resources associated with
gravel mining.

Water Resources

As for NS-1, the most likely source of direct or
indirect impacts of Alternative NS-2 on water
resources is related to degradation of water
quality from erosion, excavation dewatering,
hydrostatic test water discharges, or fuel,
chemical, or produced water spills.  However,
NS-2 is only 0.25 miles from the west side of
Africa Lake and a similar distance to the west
and north shores of Scaup Lake.  Since NS-2
will require additional road and pipeline/utility
lengths, the level of potential impacts to
hydrology and water quality is increased.
However, the increased levels of potential
impacts cannot be quantified.  As for NS-1,
impacts to water quality from NS-2 will be
mitigated by use of approved construction and
erosion control practices, and appropriate spill
response strategies. 

Overall, the impacts of NS-2 on hydrology and
water quality will be similar to NS-1,
(insignificant and short-term), but slightly
greater.

4.4.5.2 Biological Environment

Vegetation and Wetlands

Construction of Alternative NS-2 would result in
the direct loss or disturbance of approximately
98.4 acres of vegetation, including
approximately 3.85 acres of wetlands.  The

types and amounts of vegetation affected by NS-
2 are presented in Table 3-3.

Similar to NS-1, vegetation that will be lost as a
result of Alternative NS-2 is common in the
region and not considered to be unique or
limited.  In areas outside of the KNWR, the loss
of 98.4 acres (a relatively small area), would
likely be considered an insignificant impact.
However, since the Project Area is within the
KNWR, the loss of this vegetation is considered
a significant and long-term impact.
Revegetation will be similar to that described for
NS-1.  

Overall, potential impacts to wetlands from
Alternative NS-2 are significant, long-term, and
slightly less than for NS-1.

Fish

As for NS-1, the most likely source of either
direct or indirect impacts of Alternative NS-2 to
fish is related to the potential for degradation of
water quality from erosion, or from fuel,
chemical or produced water spills.  The
proposed use of standard erosion control
practices, as well as siting of facilities away
from fish-bearing waters, should prevent
impacts from runoff and sedimentation during
project construction, operation, maintenance,
and removal.  

The potential for impacts to fish from fuel,
chemical, or produced water spills is considered
low because of the small volumes associated
with NS-2, the use of mitigation measures, and
the distance of project facilities from streams
and lakes.  However, if a large, off-pad spill did
occur, it could have both lethal and sublethal
effects on fish, depending on the type, location,
and size of the spill. 

Overall, the risk and level of potential impacts
on fish related to degradation of water quality
from erosion, or from fuel, chemical or produced
water spills from Alternative NS-2 is greater
than for NS-1 because of a longer road length,
but are still considered insignificant and short-
term.

Amphibians
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Potential effects of Alternative NS-2 on
amphibians are essentially the same as for NS-1,
and can include direct loss of habitat, direct
mortality during road and pad construction or
from spills, and indirect mortality from potential
contamination of habitat by pollutants.  Impacts
will be slightly increased due to longer road and
pipeline/utility system lengths.  

Overall, potential impacts from NS-2 to
amphibians are essentially the same as for NS-1
(insgnificant and long-term), but slightly
increased.

Wildlife

Potential impacts to wildlife associated with
Alternative NS-2 include disturbance during all
phases of the project (especially during
construction), habitat loss, direct loss of animals
from vehicle collisions or destruction of problem
bears, and increased human access that could
result in increased legal or illegal harvests.
Potential impacts from NS-2 are essentially the
same as those described for NS-1.  

Overall, construction-related impacts to wildlife
from NS-2 are considered to be significant and
short-term.  Potential impacts to wildlife from
operations and maintenance activities are
considered to be significant and long-term.

Threatened and Endangered Species

There are no federally listed or proposed
threatened or endangered species or designated
or proposed critical habitat within the project
area.  Therefore, no impacts to threatened or
endangered species are anticipated from
implementation of NS-2.

4.4.5.3 Human Environment

Alternative NS-2 will have the same effects on
land use and ownership, economy and
socioeconomics, cultural resources, visual
resources, noise, recreation resources, and
subsistence use as those described for NS-1.

4.5 CUMULATIVE IMPACTS

CEQ regulations (40 CRF Part 1508.7) define
cumulative effects as:

“…the impact on the environment which
results from the incremental impact of
the action when added to other past,
present, and reasonable foreseeable
future actions regardless of what agency
(Federal or non-Federal) or person
undertakes such other actions.
Cumulative impacts can result from
individually minor but collectively
significant actions taking place over a
period of time.”

Many aspects of this cumulative impacts
analysis are qualitative because quantitative data
are generally unavailable.  According to the
CEQ, analysis of cumulative effects is more
challenging than analysis of direct or indirect
effects.  This is primarily because of the
difficulty in defining geographic (spatial) and
time (temporal) boundaries.  

Cumulative effects analysis plays a critical role
in evaluating and modifying alternatives in order
that adverse environmental consequences can be
effectively avoided or minimized.
Consideration of cumulative effects is also
essential to developing appropriate mitigation
measures to rectify, reduce, or compensate for
adverse impacts.  To be useful to decision-
makers, and to inform the interested public, an
analysis of cumulative effects should be limited
to those that can be evaluated meaningfully
(CEQ, 1997).

For resources and ecosystem components upon
which the Proposed Project is expected to have
insignificant impacts of relatively short duration,
the scope of the cumulative effects analysis is
limited to the area lying north of the Kenai River
and the western part of the KNWR.  For
resources and ecosystem components upon
which the Proposed Project is expected to have
significant impacts, the scope of the cumulative
effects analysis is expanded to a larger portion
of the Kenai Peninsula.  Human activities over
approximately the last 50 years since industrial
development began in the region are considered,
as are present and reasonably foreseeable future
actions.
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The following sections describe the context of
this project with respect to historical
development in the region, and consider the
additional, cumulative impacts of the Proposed
Project.  Except for the No Action Alternative,
the cumulative effects of the Proposed Project
and project alternatives are deemed to be similar
on both a local and a regional scale.

4.5.1 Past and Present Development

The Kenaitze Indians (Dena'ina) have occupied
the Kenai Peninsula for thousands of years.  Fort
St. Nicholas was founded in 1791 as a Russian
fur trading post at the site of the present City of
Kenai.  American settlers came to the Kenai
Peninsula after the purchase of Alaska in 1867.
By the turn of the 19th Century, seekers of new
wealth flocked to Alaska, some settling on the
Kenai Peninsula.  Miners journeyed north in
search of gold and founded several communities.
Commercial fishing and canneries provided the
economic base for the peninsula from the late
1800s until the depression of the 1930s.
Homesteading in the Kenai and Soldotna areas
began in the 1940s.  

With the discovery of oil in 1957, and improved
road access between Homer and Anchorage in
the 1950s, general land uses in the KPB have
changed from isolated homesteads and small
communities with resource-based economies to
increasing urbanization and attendant economic
diversification.  Development has been
concentrated along the Sterling Highway.  The
communities of Soldotna, Sterling, and Kenai
have expanded outward along the highway and
local road network.  

Today's KPB residents base their livelihood on
development of vast and diverse resources that
continue to bring people to the area

The KPB was incorporated in 1964 as a second-
class borough under the authority of the State of
Alaska Borough Act of 1961.  The five first-
class and home-rule cities in the KPB are Kenai,
Soldotna, Homer, Seldovia, and Seward.  Other
locally governed communities include
Kachemak City and the native villages of
Tyonek, Port Graham, and Nanwalek  The KPB

encompasses 16,013.3 square miles of land and
8741.3 square miles of water, consisting of the
Kenai Peninsula, Cook Inlet, and a large area
northeast of the Alaska Peninsula.  The KPB
includes portions of the Chugach National
Forest, Kenai National Wildlife Refuge, Kenai
Fjords National Park, and portions of the Lake
Clark and Katmai National Parks.

The twin cities of Kenai and Soldotna are the
population centers of the KPB. The area is
renowned for world-class sportfishing and
access by road to many recreational activities,
from hiking, camping, biking, kayaking, rafting
and bird watching to snowmobiling, sled dog
mushing and cross-country skiing. It is also
known for economic diversity, which allows for
steady growth.  The population of the KPB is
experiencing rapid growth. During the first half
of the 1980s, the KPB was the second fastest
growing county (borough) in the United States,
with an average annual population growth rate
close to 8 percent.  In 1986, the population
reached a peak estimate of 41,653, followed by a
moderate decline in subsequent years due to
economic conditions brought on by the
worldwide reduction in oil prices. The
population decline has reversed, and the current
population of the KPB is approximately 49,700
(ADCED, 2002).

The Kenai Peninsula is accessible by the
Sterling Highway to Anchorage, Fairbanks,
Canada, and the lower 48 states.  Scheduled and
charter airlines and helicopter services are
provided.  Ocean-going freighters are tendered
at the Kenai City dock and the Alaska State
Ferry serves Homer.  

The KPB economy is highly diverse. Many
residents are employed in oil industry services
for Cook Inlet oil drilling and exploration. New
oil and natural gas deposits have been
discovered in the Inlet since 1991.  Oil refining
operations occur north of Kenai in Nikiski.
Tourism is estimated at a $95 million per year
industry in the KPB.  The Kenai Convention and
Visitors Bureau generally receives over 50,000
visitors a year, with approximately 800 visitors a
day during July.  Other important economic
sectors include sport, subsistence and
commercial fishing, fish processing,
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government, timber and lumber, agriculture,
transportation services, construction and retail
trade.  

Commercial fishing permits are held by 1,555
KPB residents.  In 2000, the estimated gross
fishing earnings of residents exceeded $46
million.  KPB commercial fishers are well
diversified in the various KPB fisheries,
including salmon, halibut, and other groundfish.
Salmon revenues are dwindling and will need to
rebound in order to stabilize the dependent
northern Cook Inlet fishery.  With the advent of
the Individual Fishing Quota program, halibut
earnings steadily increased over the decade, but
sablefish revenues dropped.  At least 18 seafood
processors were operating in the Census Area at
the start of 2001: seven in Homer, five in Kenai,
two each in Soldotna and Anchor Point, and one
each in Ninilchik and Port Graham.  The number
of salmon processors is on the decline due to
competition from sport fishing and decreasing
commercial salmon prices.  To offset declining
salmon values, the KPB has begun an aggressive
regional marketing effort to brand Cook Inlet
salmon. 

A total of 18 gas fields and eight oil fields have
been discovered in the Cook Inlet basin.  Oil
production peaked in 1970 at 83 million barrels
per year, and currently stands at 11 million
barrels annually. All Cook Inlet oil is shipped to
the Tesoro refinery at Nikiski.  Natural gas
production began in 1959 as a by-product of the
Swanson River oil development.  The gas is
used for space heating and electrical generation
in Anchorage and on the Kenai Peninsula.  It
also is exported to Japan in the form of LNG.
Gas production reached a high of 311 billion
cubic feet in 1994, and fell to 218 billion cubic
feet in 1999. 

Compared to other national wildlife refuges in
Alaska, the KNWR has experienced significant
development, related to oil and gas, roads,
utilities, and recreation.  However, ANILCA
(Section 702(7)) established the 1.35-million
acre Kenai Wilderness (70 percent of the
KNWR) where additional development is
prohibited.  ANILCA and Public Law 94-204
also affirmed land conveyance and rights of
acess granted to Alaska Native Corporations in

the KNWR.  These Congressionally-mandated
entitlements account for approximately 72,000
acres of surface ownership and about 236,300
acres of subsurface ownership.  Private
inholdings by Alaska Native corporations
(surface only) account for 0.03 percent of the
total KNWR and about 13 percent of the
remaining KNWR not designated as wilderness.
Subsurface ownership by Alaska Native
corporations accounts for about 12 percent of
the total KNWR subsurface and 41 percent of
the remaining KNWR not designated as
wilderness.

Two refineries have been built on the Kenai
Peninsula since oil and gas development began
on the KNWR.  Chevron’s Nikiski refinery
came on line in 1963 to process Swanson River
crude oil, and was closed in the early 1990s.
The Tesoro Refinery came on line in Nikiski in
1969, and remains in production.  Phillips
Petroleum operates a LNG plant and Agrium
operates a nitrogen fertilizer plant, both in
Nikiski.

BP Exploration (Alaska) Inc. has completed
construction of an experimental gas-to-liquids
test facility (GTL-TF) in the Nikiski area.  The
GTL-TF will provide long-term employment of
up to 20 people for operations upon completion.
The plant is expected to operate for 5 years to
prove a process for converting natural gas to up
to 300 barrels of synthetic crude oil daily.

Logging in the KPB generally occurs on private,
borough, and state land, but logging is generally
not conducted on the KNWR.  For the past few
years, logging has been in direct response to an
outbreak of spruce bark beetles that have killed
extensive areas of mature spruce.  The spread of
the spruce bark beetle in Alaska, and particularly
the Kenai Peninsula, has continued over the last
decade at a level unprecedented to scientific
observers.  The infestation is considered the
largest in North America with aerial surveys
indicating that over 1.4 million acres of the
Kenai Peninsula have been impacted over the
last 10 years.  Many infested stands of the Kenai
Peninsula had over 90 percent of the total spruce
component beetle killed by 1998.  This outbreak
has created an extreme wildfire hazard, and has
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greatly increased the risk of catastrophic loss of
life and property across the Kenai Peninsula.  

Concerns regarding the impacts of the spruce
beetle infestation to Alaska’s forests, public
safety, and the ecosystem prompted action in
1998 by the U.S. Senate Appropriation
Committee. The U.S. Forest Service was
directed to establish a multi-party task force to
prepare an action plan to manage the impacts of
the spruce bark beetle infestations in Alaska and
to rehabilitate the infested areas. The KPB was
designated as the lead agency for the Spruce
Beetle Task Force.  Estimates vary as to how
many of the total 1.4 million acres of beetle kill
have been selectively harvested or clearcut on
the various land ownerships affected. The
realities of conflicting management objectives,
legislative designations for conservation areas,
special access issues or restrictions, and various
legal and procedural constraints, have had the
net effect of directing active forest management
to less than 10 percent of the total impacted area
over an 11-year period.

The major factor shaping vegetation cover in the
Kenai Peninsula is forest fires.  Prescribed fire is
also used as a means to recycle plant succession
from mature to early successional plant
communities.  Prescribed fire involves both the
option to start a forest fire when weather
conditions are appropriate, or to not suppress
forest fires that occur in areas that have been
pre-designated as ones where fire will be
beneficial and where life and private property
will not be threatened.  When economically
feasible, trees are logged before setting a
prescribed fire.  

Within the KNWR, both prescribed fire and
mechanical clearing have been used to enhance
moose habitat.  However, mechanical clearing
(crushing) is no longer used.  The opportunity to
use prescribed fire as a means to enhance moose
habitat is limited by the presence of private
property.  Likewise, smoke from a prescribed
fire must be considered because of the potential
adverse impacts on both air quality and the
viewshed, including viewsheds on the west side
of Cook Inlet, and north and eastward as far
away as Anchorage and Prince William Sound.

The KPB, including the KNWR and adjoining
Chugach National Forest, Kenai River, and
several Alaska State Park units, has important,
nationally-significant recreation and tourism
resources.  The primary recreation and tourist
activities include sport fishing on the Kenai
River and its tributaries, saltwater fishing,
claming, canoeing, backpacking, hiking, sport
hunting, wildlife viewing, sight seeing, snow
machining, and cross-country skiing (USFWS,
2000). 

Recreation and tourism have increased
dramatically in the past few decades.  This is, in
part, related to recreational opportunities of the
Kenai River, KNWR, several Alaska State Park
units, and Chugach National Forest.  These areas
are the “backyard” for the approximately 50,000
residents of the Kenai Peninsula and the 260,000
Anchorage residents.  The northern Kenai
Peninsula is less than a 3-hour drive on paved,
scenic highways from Anchorage. Recreational
service providers have expanded from a few
dozen in the early 1980s to almost 250 in 1996
(KPBEDD, 1998, in USFWS, 2000).

4.5.2 Future Growth and Development

The population of the KPB is expected to
continue to expand. Projecting population
growth in Alaska and the KPB involves a high
degree of uncertainty. Projections made during
the early 1980s anticipated the impact of
population growth from natural resources
development. However, the decline in oil prices
and an unrealized expectation in the demand for
coal in the mid-1980s made many of the
assumptions invalid.  A new look at economic
and population growth factored in the
uncertainties of natural resource development
that had not been fully appreciated in prior
projections (ISER, 1988).  Several critical
assumptions were identified, including: world
oil price, Alaska oil production, federal
employment in Alaska, national real wage rates,
labor force participation rate, and real rate of
return of the Alaska Permanent Fund.  Three
population scenarios were presented for the KPB
through year 2010: low (47,462), middle
(52,315), and high (54,967).  Based on a
December 2001 estimate of 49,700 people, it is
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likely that the 2010 population will tend toward
the higher estimate.

Major development projects anticipated in the
foreseeable future in the KPB are discussed in
the following sections.

4.5.2.1 Transportation Projects

The Kenai Spur Highway Extension Project,
also referred to as the North Road Extension
Project, has been in the conceptual stage for
many years, since the KPB first began selecting
land along the northwest coast of the Kenai
Peninsula as part of its entitlement through the
Statehood Act.  The project begins where the
existing paved road ends in Captain Cook State
Park at Alaska Department of Transportation
(ADOT) Milepost (MP) 38.42.  For preliminary
design purposes, the project will extend through
the contiguous KPB property, a distance of
approximately 26 miles.  The KPB already owns
a ROW for road construction for the entire
length of this project, with the portion through
Captain Cook State Park obtained from the State
back in the early 1980s.  The KPB has platted a
ROW for road construction in its first two
subdivisions (Gray Cliff and Moose Point) and
has a proposed route shown on preliminary
plans for a third and final subdivision (Point
Possession).  The Federal Highway
Administration issued the first Project
Development Authorization on March 12, 2002,
allocating a total of $1.25 million for
preliminary engineering and development of the
environmental document (either an
Environmental Assessment or EIS). Currently,
ADOT and the KPB are negotiating a
Memorandum of Agreement that will form a
contract between them and set up their
relationship for administering the project.

The Sterling Highway is the only road linking
western Kenai Peninsula communities (Kenai,
Soldotna, and Homer) to the rest of the state.
Since 1978, ADOT has recognized the need for
improved safety and traffic flow along this
highway to accommodate the increase in traffic
generated by community growth and tourism.
ADOT is currently preparing a Supplemental
Draft EIS that will examine alternatives for
improvements to the Sterling Highway between
MP 45 and MP 60.  This stretch of the Sterling

Highway follows the Kenai River Valley and is
constricted by the Kenai River, tributary creeks,
and steep valley walls.  The scenic nature of the
area and world-class fishing on the Kenai and
Russian Rivers combine to create serious
congestion problems on the highway from May
through September. This level of congestion has
created safety issues for highway travelers,
especially in areas where high-speed traffic
conflicts with vehicles turning on and off the
highway.

4.5.2.2 Oil and Gas Development

In the 1970s, when oil prices were dormant at $3
per barrel, analysts saw little prospect that Cook
Inlet oil would last beyond the late 1990s.
However, in 1991 oil was discovered in Cook
Inlet and current predictions look toward oil and
gas profits in the area for another 30 years and
beyond.  There is renewed interest in marginal
oil and gas fields because of new profit
incentives.  Opportunities for growth in both the
oil and gas industry are enhanced by the
extensive pipeline, refinery, and port
infrastructure already in place.

ADNR has established a 5-year oil and gas
leasing program. In May 2001, ADNR sold 21
tracts in Cook Inlet on 82,560,000 acres.  Tracts
in the KPB are considered to have moderate
hydrocarbon potential.  The KPB's raw gas,
which is almost pure methane and extremely low
in sulfur and non-corrosives, has been
considered for expanded export by foreign
markets demanding clean energy resources.  On
the domestic front, there is potential for
development of gas fields on the lower
Peninsula to supply natural gas to the
Homer/Anchor Point area and to produce
compressed gas that could be barged to coastal
communities.

In January 2002, Marathon and Unocal
announced the discovery of a new natural gas
reservoir, based on testing of a well (Grassim
Oskolkoff #1), located 35 miles south of Kenai
near Ninilchik in the Ninilchik Unit.  In April
2002, Marathon and Unocal announced the
results of two additional wells in the area that
verified estimates of future natural gas
production.  At the same time, Unocal
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announced that a drilling program near Anchor
Point had failed to encounter commercial
quantities of natural gas.  As a result, proposed
extension of gas service to Homer was deferred.

A ROW permit for the 32-mile long Kenai-
Kachemak Pipeline is currently under review by
ADNR.  The pipeline will transport natural gas
from the Ninilchik Unit, north along the Sterling
Highway, to Kenai where it will be available for
the northern KPB and Anchorage markets.  Gas
may also be available for communities in the
vicinity of the pipeline.  Tentative start-up for
the pipeline is January 2004.

Marathon initiated production of natural gas
from the Wolf Lake #2 well during October
2001, and the well has been on production since
that date.  The Wolf Lake #1 location has been
reconstructed and will be re-drilled during July
2002 to establish gas production from similar
intervals in another portion of the structure.  The
Wold Lake Pipeline EIS also identified an
additional exploration prospect at Mosquito
Lake.  Marathon is still planning to evaluate this
prospect at a future date (Pers. Comm – C.
Underwood, July 1, 2002).

Forest Oil operates the Osprey Platform in Cook
Inlet and has working interests in several other
Cook Inlet fields. At the Redoubt Shoal,
Redoubt #4 was drilled to a total measured depth
of 20,203 feet. It is the deepest deviated well
ever drilled in Cook Inlet. The well logged 229
feet of net oil pay in the Hemlock interval while
extending the depth of the lowest known oil
column by approximately 50 feet. It also logged
589 feet of net gas pay in multiple shallow
Tyonek sands. The estimate of recoverable oil
for the Redoubt Shoal field has increased to at
least 100 million barrels. 

4.5.2.3 Electric Utilities

An association of six electric utilities, named the
Intertie Participants Group, is proposing to
construct a new 138 kilovolt electric
transmission line from the Kenai Peninsula to
Anchorage.  The proposed route would start at
the Soldotna Substation and follow the Enstar
natural gas pipeline through the KNWR, while
an alternative routing would start near Nikiski

and follow the Tesoro fuels pipeline along the
northwest coast of the Kenai Peninsula.  The
proposed transmission line would increase
reliability of electric power supply in the railbelt
system, and allow for the full utilization of
electric power generating capacity on the Kenai
Peninsula.  A DEIS on the proposed project
(RUS, 2001) was released for public review in
October 2001.

4.5.2.4 Tourism and Recreation

Tourism and recreation are expected to continue
to grow in the KPB.  In addition to outdoor
recreation, the KPB is aggressively planning and
developing new facilities, events, and attractions
that will position the KPB as a cultural,
educational, and winter sporting destination.
What is most impressive about tourism in the
KPB is the diversity of the visitor market and
the variety of attractions and offerings.  Unlike
many areas in the state that rely heavily on one
category of visitor, the KPB caters to two
distinct tourism markets: out-of-state visitors
and in-state visitors.  The majority of the in-state
visitors to the Kenai Peninsula reside in the
Anchorage and Matanuska-Susitna areas.  While
the hiking, kayaking, and camping are popular
visitor activities, the Kenai Peninsula is best
known for its sport fishing and boasts of having
the largest charter fishing fleet in Alaska.  

Within the KPB, there are many opportunities to
view wildlife, including moose, brown and black
bears, sea otters, porpoises, orca whales, harbor
seals and beluga whales.  Viewing opportunities
are located throughout the KPB and in specially
designated places such as Kachemak Bay State
Park, Kenai Fjords National Park, McNeil River
Brown Bear Viewing Area, in addition to the
KNWR.

Adventure travel, cruises, cultural tourism, and
ecotourism are expected to have the greatest
growth rate in the KPB through the year 2020.
In the past decade, the central, southern, and
eastern portions of the Kenai Peninsula have
developed an array of educational facilities and
centers, such as the Alaska SeaLife Center in
Seward, the Challenger Learning Center in
Kenai, and the Pratt Museum in Homer.
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Construction began on May 6, 2002, on the
Marine Center, an education, research, and
visitor facility to be built adjacent to the Sterling
Highway in downtown Homer.  The 37,000
square foot building will house a visitor center,
auditorium, classrooms, research facilities, and
offices for the Kachemak Bay Research Reserve
(KBRR) and the Alaska Maritime National
Wildlife Refuge.  Trails and a Veteran’s
Memorial sponsored by the American Legion
Post will also be located on the 60-acre site.

The KBRR, dedicated in 1998, is Alaska’s only
unit in the National Estuarine Research Reserve
System, a program of the National Oceanic and
Atmospheric Administration (NOAA).  The
KBRR’s goal is to conduct integrated research
and education that leads to, and fosters,
stewardship of the Kachemak Bay region.  The
KBRR is a partnership between federal (NOAA)
and State (ADF&G) agencies and the local
community.  The Alaska Maritine National
Wildlife Refuge encompasses 4.9 million acres
of remote offshore islands and rocks arund most
of Alaska’s coastline.  More than 40 million
nesting seabirds, marine mammals (including the
endangered Stellar sea lion), volcanoes, and
World War II sites are some of the special
values of this refuge.

4.5.3 Cumulative Impacts to the
Physical Environment

Cumulative impacts to physical resources on the
Kenai Peninsula will occur as a result of the
Proposed Project and unrelated increases in
industrial, residential, tourism, and construction
growth.  Cumulative impacts are analyzed for
each of the primary resource categories
discussed in Chapter 3 and in previous sections
of Chapter 4.  Cumulative impacts are
categorized as being either significant or
insignificant.

4.5.3.1 Air Quality

Sources of existing emissions include the SRF
and nearby BCF (both on the KNWR), offshore
platforms near East Forelands, and the more
distant oil and gas production facilities on the
west side of Cook Inlet north of West Forelands.
Other facilities on the Kenai Peninsula include

the Phillips LNG Plant, Tesoro Refinery,
Agrium chemical plant, and GTL-TF, all on the
shore of Cook Inlet at Nikiski.  Each of the
larger facilities operates under air quality
permits that specify the extent and content of
permissible emissions and each files reports of
emissions with ADEC.  

Other emission sources on the northern Kenai
Peninsula are vehicles owned by residents,
businesses, and tourists, and home and business
heating.

The FEIS for the Wolf Lake Area Natural Gas
Project identified an estimated total annual
output of 91,419,197 tons per year of air
emissions on the Kenai Peninsula (USFWS,
2000 – Table 4-23).  Residential emissions,
which are not regulated, account for an
estimated 99.6 percent of the total estimated
emissions.  Emissions by percent of total
regulated pollutants were: offshore platforms
(3.8 percent), SRF (11.6 percent), BCF (0.2
percent), Kenai Gas Field (0.7 percent),
terminals and refineries (33.2 percent),
automobile and light truck transportation (50.3
percent).  For the Wolf Lake Area Natural Gas
Project, the percentages of the total estimated
emissions was 0.01 percent for construction
activity, 0.2 percent for well drilling, and 0.01
percent for production.

As industrial, residential, tourism, and
construction activities continue to increase,
cumulative impacts to regional air quality will
occur.  The Proposed Project will produce air
emissions during both construction (spread over
several years) and full production (potentially
for 20 years).  However, the Proposed Project
will not result in a significant cumulative
increase of impacts on air quality in the region.

4.5.3.2 Topography, Geology, Gravel,
and Soils

As industrial, residential, tourism, and
construction activities continue to increase,
disturbance of topography, geology, gravel, and
soils will occur.  The cumulative impacts to
these resources associated with the Proposed
Project are not considered to be significant.  
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4.5.3.3 Water Quality, Supply, and
Hydrology

The Proposed Project has potential to degrade
water quality due to erosion, excavation
dewatering, or fuel, chemical, or produced water
spills.  The Proposed Project is expected to
result in insignificant direct and indirect impacts
on water supply and hydrology because the
relative area of distribution caused by the project
is small in comparison to the Swanson River
watershed.  When the effects of the Proposed
Project are combined with historic industrial and
recreational activities in the vicinity, the
potential for cumulative effects on water quality,
supply, and hydrology are insignificant.  There
is no documented evidence that industrial or
recreational activities in the area have resulted in
significant impacts to water quality, supply, or
hydrology.

4.5.4 Cumulative Impacts to the
Biological Environment

Cumulative impacts to biological resources on
the Kenai Peninsula will occur as a result of the
Proposed Project and unrelated increases in
industrial, residential, tourism, and construction
growth.  Cumulative impacts are analyzed for
each of the primary resource categories
discussed in Chapter 3 and in previous sections
of Chapter 4.  Cumulative impacts are
categorized as being either significant or
insignificant.

4.5.4.1 Vegetation and Wetlands

Vegetation changes from both natural and
human causes have occurred on the Kenai
Peninsula.  Natural causes include wildfires,
natural succession, and the spruce bark beetle
infestation.  Human causes include urbanization,
road construction, oil and gas development,
logging, and electrical transmission line
construction.  Numerous sources of vegetation
loss on the Kenai Peninsula were documented in
the Wolf Lake Area Natural Gas Project FEIS
(USFWS, 2000).  That FEIS estimates that oil
and gas development has altered 2,557 acres in
the KNWR north of the Kenai River.  An
estimated 1.4 million acres of vegetation on the
Kenai Peninsula has been altered as a result of
the spruce bark beetle infestation.  

The approximately 184.2 acres of vegetation
loss associated with the Proposed Project
(compared with 27,212 acres in the Project
Area) is considered an insignificant impact.
When the effects of the Proposed Project are
combined with continued growth of industrial,
residential, tourism, and construction activities
in the Kenai Peninsula, the potential for
cumulative effects on vegetation and wetlands
from the Proposed Project are considered to be
insignificant.  This is especially true when
compared with natural changes in vegetation,
such as that caused by the spruce bark beetle
infestation. 

4.5.4.2 Fish

Regionally, direct and indirect impacts
associated with oil and gas exploration and
development, road construction, land clearing,
population growth and urbanization, and
increased recreation and tourism all have the
potential to impact fish habitat and populations.
The Proposed Project will have no cumulative
impacts to regional fish populations or habitat
unless a large fuel, chemical, or produced water
spill is not contained and enters waters used by
fish.  The potential for such a large spill is
considered low.  Therefore, the Proposed Project
is not expected to result in significant
cumulative effects on fish in the region.
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4.5.4.3 Brown Bears

The potential for significant cumulative impacts
on brown bears as a result of increased
industrial, residential, tourism, and construction
activities on the Kenai Peninsula, including the
Proposed Project, is considered to be significant.
An analysis of all known human activities on a
large portion of the Kenai Peninsula showed that
habitat effectiveness has already been reduced
by more than 70 percent as a result of
disturbance and mortality associated with human
facilities and activities (Suring et al., 1998).
Developments often were concentrated in high-
quality brown bear habitats without
consideration of their individual or cumulative
effects on brown bears.  

4.5.4.4 Wildlife

The Proposed Project, in combination with
continued increases in industrial, residential,
tourism, and construction activities, is expected
to result in significant short- and long-term
cumulative impacts to wildlife.  Significant
population level impacts are expected.
Cumulative effects associated with the Proposed
Project and other projects in the region include
increased human access, displacement from
habitat, disturbance during construction and
operations, and defense of life and property
killing of bears. 

4.5.4.5 Threatened or Endangered
Species

The Proposed Project and increased industrial,
residential, tourism, and construction activities
in the region will not result in significant
cumulative effects on threatened or endangered
species.

4.5.5 Cumulative Impacts to the
Human Environment

Cumulative impacts to human resources on the
Kenai Peninsula will occur as a result of the
Proposed Project and unrelated increases in
industrial, residential, tourism, and construction
growth.  Cumulative impacts are analyzed for
each of the primary resource categories
discussed in Chapter 3 and in previous sections
of Chapter 4.  Cumulative impacts are
categorized as being either significant or
insignificant.

4.5.5.1 Land Ownership and Land Use

The Proposed Project will not change the
relationship of ownership of federal lands and
valid inholdings within the KNWR.  The
relationship of state, local, and private
ownerships outside the KNWR will also not
change as a result of the Proposed Project. 

Land use within the Project Area will change
from remote and undeveloped to industrial.
When combined with increased industrial,
residential, tourism, and construction activities
in the region, cumulative impacts are expected
to be significant.

4.5.5.2 Economy and Socioeconomics

The petroleum industry is an important part of
the regional economy, ranking number four.
The top employers are federal, state, and local
governments, followed by trade and services
sectors.  Construction and development of the
Proposed Project over a number of years will
have the effect of continuing the general
regional economy that is dependent upon the
petroleum industry for employment and taxes.
The cumulative impact of the Proposed Project
on the regional economy is important and
significant in terms of the overall scale of the
economy.

Contributions to the economy of CIRI and TNC
(employment, royalties, and fees) will be
important.  The Proposed Project could have an
overall significant cumulative and beneficial
impact to the economies of both TNC and CIRI.
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4.5.5.3 Cultural Resources

Construction of the Proposed Project is expected
to have insignificant cumulative impacts to
cultural resources in the region.

4.5.5.4 Visual Resources

Construction of the Proposed Project to the east
and north of the existing SRF infrastructure will
have insignificant cumulative impacts to the
regional viewshed for two reasons.  First, 70
percent of the KNWR has been set aside as an
area where development is prohibited.  Second,
most of the Proposed Project is located in an
area that generally cannot be seen by surface
recreational users because of terrain and trees.
Some parts of some project facilities in the East
SRS may be visible from short and intermittent
segments of the Swanson River Canoe Trail, and
all facilities will be visible from passing aircraft. 

4.5.5.5 Recreational and Noise
Resources

Recreational resources and opportunities in the
region are diverse and plentiful.  The Proposed
Project is in an area where vehicular access by
the public is restricted at the gate to the SRF and
by terrain, vegetation, and the Swanson River.
Except for the Swanson River, which is
primarily accessible from an extensive
lake/portage/lake canoe trip starting from the
Swan Lake Road, recreational use in the Project
Area is considered to be low and limited to the
infrequent sport hunter in the fall and cross-
country skier or snowmachiner during the
winter.  Increased noise levels associated with
the Proposed Project are not expected to result in
significant adverse effects on recreational use.
Accordingly, the Proposed Project will have no
measurable cumulative impacts to the
recreational resources of the region.

4.5.5.6 Subsistence Use

There is no documentation of subsistence use of
resources in the Project Area. Therefore, the
Proposed Project will have no cumulative
impact on subsistence resources in the region.

4.6 SHORT-TERM USES OF THE
ENVIRONMENT VERSUS LONG-
TERM PRODUCTIVITY

Overall, the majority of the impacts from the
Proposed Project are short-term and
insignificant.  The most likely potential
significant impact is the long-term disturbance
or displacement of moose, bears, wolves, lynx,
and other wildlife from the Project Area during
several summer construction seasons,
operations, and subsequent removal and
reclamation of project facilities and gravel roads
and pads. Long-term and insignificant impacts
associated with removal of vegetation and
placement of gravel fill are expected.  Large
fuel, chemical, or produced water spills have the
potential to influence long-term productivity of
the Project Area, but the potential for such large
spills is considered remote if appropriate spill
prevention and response actions are
implemented.

Project design and mitigation features and ROW
stipulations have been developed to reduce or
avoid long-term impacts to the greatest extent
practicable.  Significant long-term direct,
indirect, or cumulative impacts to the long-term
productivity of the Project Area are expected for
recreational use and wildlife and wildlife habitat.

4.7 IRREVERSIBLE OR
IRRETRIEVABLE
COMMITMENT OF RESOURCES

The Proposed Project will cause the irreversible
and irretrievable commitment of the natural gas
resources of the Project Area to the extent that
the applicant finds commercially viable
quantities of natural gas and decides that
investment in the development of those natural
gas reserves is warranted.  Expenditures by the
applicant to acquire permits and authorizations
from the USFWS, USACE, BLM, and other
federal, state, and local agencies are not directly
recoverable.  Fossil fuels used to construct
project features or to conduct exploratory
drilling are also not recoverable. 

4.8 MITIGATION MEASURES
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This section describes mitigation measures that
have been adopted as part of the Proposed
Project, or may be applied to the Proposed
Project by ROW permit stipulation.  Mitigation
measures that have been adopted as part of the
Proposed Project are marked with an asterisk
(*).  Mitigation measures are implemented in
order to reduce the significance of direct,
indirect, or cumulative adverse environmental
impacts.  Most impacts can be mitigated by
adherence to laws and regulations, permit
stipulations, or commonly followed best
management practices.  Mitigation of significant
impacts of either short-or long-term duration
might require special efforts.  

Mitigation is defined by the CEQ as being in
one of the following five categories: 

• Avoiding an impact altogether by not taking
a certain action or parts of an action. 

• Minimizing impacts by limiting the degree
or magnitude of the action and its
implementation. 

• Rectifying the impact by repairing,
rehabilitating, or restoring the affected
environment. 

• Reducing or eliminating the impact over
time by preservation and maintenance
operations during the life of the action. 

• Compensating for the impact by replacing or
providing substitute resources or
environments. (43 CFR 1508.20).

4.8.1 Avoiding Impacts

Avoiding impacts associated with the Proposed
Project by not taking a certain action or parts of
an action include:
• Eliminating the proposed crossing of the

Swanson River and construction of drill
pads ES-D and ES-E.*

• Eliminating proposed Material Sites G-5 and
G-6, which are adjacent to the Swanson
River.*

• Conducting a bear den survey along the
ROW prior to clearing and construction
during the bear denning season.

• Not clearing vegetation along the ROW
between May 1 and August 1 to protect
nesting birds.

4.8.2 Minimizing Impacts

Minimizing impacts by limiting the degree or
magnitude of the Proposed Project and its
implementation include:

• Selecting a ROW that passes through the
least amount of high value wildlife habitat,
including wetlands.*

• Minimizing clearing within the ROW until
clearing is actually required.*

• Using areas that have been previously
partially disturbed for the ROW.*

• Limiting public access to the Project Area
by means of locked gates.*

• Prohibiting employees from hunting,
fishing, or trapping, or using project
facilities to hunt, fish, or trap.

• Storing food and food wastes in wildlife
proof containers and disposing wastes
regularly.

4.8.3 Rectifying Impacts

Rectifying impacts associated with Proposed
Project by repairing, rehabilitating, or restoring
the affected environment include:

• Responding to spills, erosion, and wildlife
encounters rapidly to prevent excessive
damage to the environment.

• Stabilizing, fertilizing, and revegetating
disturbed areas.*

• Conducting monitoring during the life of the
Proposed Project to identify situations that
might potentially damage the environment,
and correcting such situations before they
become problematic.*

• Having an environmental compliance officer
on-site during construction to monitor
compliance with permit stipulations and
approved plans.
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4.8.4 Reducing or Eliminating
Impacts

Reducing or eliminating impacts associated with
the Proposed Project over time by preservation
and maintenance operations for the life of the
Proposed Project include:

• Conducting the project in a manner that
maintains compliance with laws,
regulations, and permit conditions.*

• Hydrotesting pipelines before they are put
into service.*

• Developing Material Sites G-3 and G-4 to
reduce noise and dust impacts on
recreational users associated with gravel
hauling over the Swanson River.*

• Implementing a comprehensive maintenance
program, including corrosion mitigation.

• Implementing secondary containment
measures and preparing and implementing
spill prevention control and response plans.*

• Conducting baseline contamination
sampling programs at drill pads and pipeline
routes to determine if contamination has
occurred as a result of operations.

• Restoring disturbed areas in accordance with
a Restoration Plan approved by the KNWR
Refuge Manager.*

• Removing project facilities following the
useful life of gas wells.*

4.8.5 Compensating for Impacts

Compensating for residual impacts associated
with the Proposed Project by replacing or
providing substitute resources or environments
may include:

• Enhancing recreational opportunities.
• Restoring disturbed areas.
• Performing habitat improvement.

4.8.6 USFWS Permit Stipulations

The ROW Permit issued by the USFWS will
contain stipulations that are intended to mitigate
adverse environmental impacts to KNWR
values.  The Refuge Manager will be responsible

for monitoring activities to ensure compliance
with permit conditions.  Stipulations which
USFWS proposes to include in the ROW permit
are:

1. Prior to beginning any activity authorized
under this permit, the Permittee shall submit
to the Refuge Manager a plan of
development describing all activities
anticipated to be carried out under the
authority of this right-of-way permit during
the coming year, including but not limited
to: clearing, construction, drilling,
production, and restoration.  The plan must
provide sufficiently detailed information to
allow the Refuge Manager to effectively
monitor activities to be carried out under the
plan.  Receipt of the plan will be
acknowledged in writing by the Refuge
Manager. Proposed deviations from the plan
of development must be submitted in writing
to the Refuge Manager, and will only be
allowed with the written acknowledgment of
the Refuge Manager.  Once approved, a plan
of development will be effective for one
year.  Subsequent plans of development
must be submitted annually for approval,
and must be received by the Refuge
Manager 30 days before the expiration of
the current plan.  No activities may be
carried out under this permit, unless they are
described in a current, plan of development.

2. Written notice shall be provided to the
Refuge Manager at the beginning of each
new phase of construction.  Clearing and
construction for roads and pads will not
begin until the Permittee, contractors, and
key employees attend a pre-construction
meeting with the Refuge Manager to discuss
extent of project, work schedules, equipment
and materials involved, staging of materials,
and responsibilities of each party.
Construction phases subject to this
requirement are defined as:

a. Road and pad clearing and construction
to ES-A

b. Road and pad clearing and construction
to ES-B

c. East SRS pipeline clearing and
construction
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d. Road and pad clearing and construction
to BHU-22-25

e. Road and pad clearing and construction
to NS-A

f. North SRS pipeline clearing and
construction

3. An environmental compliance specialist, to
be contracted by the USFWS, and funded
through a cost reimbursable agreement with
the Permittee, shall be on site during all
active periods of road and pad construction
to monitor and support compliance with all
permit stipulations and approved plans of
development.   This specialist will be the
main point of contact for USFWS and
responsible for providing daily written
progress reports to the Refuge Manager and
permittee.  This officer will also have the
authority to suspend and recommence
activities, as appropriate, if they deviate
from permit stipulations or plans of
development.  The specialist shall notify the
Refuge Manager and permittee in writing
immediately following suspension of work.

4. Fuel storage, cleanup, and spill reporting
will be conducted in accordance with
USFWS, Region 7, Fuel Storage Policy R7-
4.  Sorbent material in sufficient quantity to
handle operation spills must be on hand at
all times for use in the event of an oil or fuel
spill.  The Permittee’s contractor(s) will
develop and have onsite a Spill Prevention
Control and Countermeasure plan, as
applicable.  A copy of this plan will be
submitted to the Refuge Manager prior to
commencement of construction.

5. All excavation de-watering and storm water
sedimentation control will be performed to
meet the requirements of permits issued by
the U.S. Environmental Protection Agency
and the Alaska Department of
Environmental Conservation.  Copies of
these permits and Storm Water Pollution
Prevention Plan will be submitted to the
Refuge Manager prior to any construction.

6. During all phases of construction, seasonal
constraints and weather may require
temporary suspension of activities within the

permit area to protect public health or safety
or the environment. If the Refuge Manager
determines that an immediate temporary
suspension of all or a portion activities
within the permit area is necessary, he may
suspend such activities without
administrative proceeding.

7. Consistent with Terms and Conditions for
Land Consolidation and Management in the
Cook Inlet Area, sand and gravel reasonably
necessary to develop petroleum resources
will be made available by the United States.
Such availability, including exploration,
extraction, hauling, and borrow site
rehabilitation, shall be authorized under the
conditions of a specific Refuge Special Use
Permit issued by the Refuge Manager.  Such
permits shall include those mitigation
measures necessary to minimize impacts to
Refuge resources. Gravel reclaimed for re-
use from existing roads and pads is preferred
as a source of material for road and pad
construction. Availability of gravel for re-
use must be described annually in the
project’s Plan of Development described in
Stipulation #1.  

8. Permittee shall clear and keep clear the lands
within the permit area to the extent and in
the manner directed by the Refuge Manager;
and will dispose of all vegetative and other
material cut, uprooted, or otherwise
accumulated during the construction and
maintenance of the project in such a manner
as to decrease the fire hazard and also in
accordance with such instructions as the
Refuge Manager may specify.  Any
maintenance clearing activities (i.e. clearing
not associated with initial construction of
facilities) shall be authorized under the
conditions of a specific Refuge Special Use
Permit issued by the Refuge Manager.  Such
permits shall include those mitigation
measures necessary to minimize impacts to
Refuge resources.

9. Permittee will do everything reasonably
within its power, both independently and on
request of any duly authorized
representative of the United States, to
prevent and suppress fires on or near lands
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to be occupied under this permit, including
making available such construction and
maintenance forces as may be reasonably
obtainable for the suppression of such fires.

10. No vegetative clearing will occur between
May 1st to August 1st, in order to protect
nesting birds, unless authorized in writing
by USFWS.

11. Within the 100-foot wide ROW corridor, the
area cleared shall not exceed a total of 80
feet, including 50 feet for exploration road
construction and an additional 30 feet for
pipeline construction.  Clearing limits will
be measured and staked from the centerline
of the ROW.  Variations from the centerline
may occur in order to clear obstructions, so
long as the 80-foot clearing limits and the
100-foot ROW boundaries are not exceeded.

12. Gas wells must be put into production or
abandoned within five (5) years from the
date that a well has been completed and
tested. Non-producing wells will be
abandoned in accordance with State and
Federal regulations.  At abandonment, a
restoration plan will be submitted by the
permittee to the Refuge Manager for
approval. The USFWS will provide
guidance to the permittee for developing a
restoration plan, which will include removal
from the ROW of all structures, equipment,
gravel, pipelines, and utility lines.
Restoration activities will be conducted as
specified in the approved restoration plan.  

13. Drilling wastes for the SRS project will not
be disposed of on the surface of Refuge
lands, except that the Swanson River Central
Drilling Waste Disposal Facility may be
used for temporary storage and disposal of
drilling wastes under the following
conditions:

a. Equipment for grinding and injecting
drilling waste must be on location at a
permitted Class II injection well in the
SRF, and must have begun to reduce the
inventory of existing solid waste at the
facility before any solid waste arrives
from the SRS project;

b. No more than one new cell may be
constructed at the facility for use as
temporary storage for SRS wastes; and

c. SRS wastes may be stored at the facility
for a period not to exceed one year."

Emergency provisions for mechanical
breakdown would allow additional
temporary storage of SRS wastes with the
written approval of the Refuge Manager. 

14. In the event of unanticipated impacts to the
refuge resources by introduced invasive
plant species, Permittee must take such soil
and resource conservation and protection
measures, including weed control, on the
land covered by the permit as the Refuge
Manager may request.

15. A pre-project sampling and analysis
program (attached) will be conducted by the
Permittee prior to any construction phase to
determine the existing levels of BTEX or
other hazardous substances for comparison
with future values as an indication of leaks
or spills during the operation of the
facilities.

16. All bulk hazardous material and all
hazardous waste containers will be marked
with the contents and contractor’s name.  

17. Culverts used within the permit area will be
periodically inspected and maintained as
required by the Refuge Manager. 

18. All food wastes will be stored in animal-
proof containers and disposed of on a
weekly basis at a permitted off-refuge
facility.  

19. All gray and black water or chemical toilet
refuse generated at construction or
production facilities will be transported
offsite to permitted treatment or disposal
facilities.  

20. All trash and non-petroleum solid waste
generated on the project site will be hauled
away from the project area  and disposed of
in accordance with 18 AAC 60 ( Solid
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Waste Regulations) and with 18 AAC 62
(Hazardous Waste Regulations).

21. All hazardous wastes (as defined by the
Resource Conservation and Recovery Act of
1976, as amended) will be stored,
transported, and disposed of in accordance
with regulation requirements.

22. Any problems with wildlife must be
reported immediately to the Refuge
Manager.  The Permittee, contractors, and
employees shall not feed animals.  Wildlife
shall not be harassed or intentionally
approached closely enough to disrupt the
animal’s activity or to endanger human life.
There shall be no taking of any animal
except in the case of defense of life and
property (DLP).  In the case of DLP taking,
the Permittee shall immediately contact the
Alaska Department of Fish and Game and
the Refuge Manager, and salvage those parts
of the animal required by State regulations.

23. Disturbance and destruction of eagle nests or
nesting trees is prohibited.

24. The Permittee shall be responsible for
keeping the project area clean.  All trash,
survey lath, trail markers and other debris
must be picked up and properly disposed
during the job.  At the completion of
construction, a final cleanup shall be
conducted by the permittee and approved by
the Refuge Manager.

25. The Permittee shall comply with the
provisions of the Archeological Resources
Protection Act [16 U.S.C. 470 (a)(a)].  The
disturbance of archaeological or historical
sites and the removal of artifacts from

Federal land is prohibited.  In the event that
cultural resources are found during the
project, a localized work halt shall be
initiated followed immediately by telephone
contact to the Refuge Manager with
concurrent contact with the State Historic
Preservation Officer, to evaluate the
significance of any findings and establish
any protective measures that may be
necessary.  

26. The Permittee’s employees or contractors
are prohibited from hunting, fishing, and
trapping when access to the area is obtained
by vehicle use of the right-of-way.

27. The use of aircraft (helicopter or fixed wing)
is authorized with the following conditions:
a) low level flights (below 1,000 feet) and
landings are prohibited except in direct
support of the activities covered by this
permit or for emergency purposes; b) the
recreational use of aircraft is prohibited; c)
clearing of vegetation for landing or takeoff
is not allowed; d) fuel caches are not
permitted except as may be authorized by
the Refuge Manager; and e) the Refuge
Manager will be notified in advance of any
scheduled aircraft operations.

28. Prior to clearing and construction along the
pipeline right-of-way during the bear
denning season, a survey will be conducted
by Refuge personnel for the purpose of
identifying bear denning sites that may be
affected by the construction activity.  If such
denning sites are identified, the Refuge
Manager will prescribe appropriate
mitigation measures to protect human safety
and prevent adverse impacts to wildlife. 

4.9 
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ANILCA SECTION 810
SUBSISTENCE
DETERMINATION

Section 810 of ANILCA requires an evaluation
of a project requiring Federal authorizations on
Federal land in Alaska to determine if the
proposed activity will significantly restrict
subsistence uses or access to subsistence
resources in an area.  The Project Area involves
Federal land where this requirement applies.
Access to TNC lands in the Project Area is
subject to rules and conditions designed to
protect subsistence resources and use.  Species
recognized as important to subsistence use that
occur in the Project Area include: beaver, black
bear, caribou, coyote, fox, hare, lynx, moose,
mink, muskrat, otter, ptarmigan, spruce grouse,
wolf, and wolverine.  Only moose have a
specific federal determination and a unique
season for subsistence harvest.  Other
subsistence resources in the Project Area include
fish and berries (USFWS, 2000).  However, the
Proposed Project is not likely to result in
increased competition for subsistence resources.

Restrictions to access moose or other potential
subsistence resources of the Project Area will
not be imposed by the applicant or USFWS.
Because of the general lack of existing access to
the Project Area and the location, design, and
schedule for construction and drilling, no
significant direct, indirect, or cumulative
impacts to subsistence use or access thereto is
reasonably expected as a result of the Proposed
Project.  

Other lands are not suitable to accommodate the
Proposed Project because lands owned by CIRI
and TNC and the geological location of existing
and potential reserves of natural gas
predetermine the location of the exploration and
production sites.

This evaluation concludes that the Proposed
Project will not result in a significant restriction
of subsistence uses or access to subsistence
resources.
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5.0 CONSULTATION AND
COORDINATION

This EIS was prepared in consultation with
federal, state, and local agencies.  The agencies
and public were invited to participate in
identification of significant issues related to the
Proposed Project through scoping meetings,
public hearings, and written comments.  All
comments were considered in preparing this
document.  The following sections provide
additional detail on the consultation and
coordination process.

5.1 AGENCY CONSULTATION

The agency consultation and coordination effort
had three distinct objectives:

• Ensure that the NEPA process is coordinated
with the USFWS and other federal
cooperating agencies (USACE and BLM)
with respect to schedule and applicability

• Ensure that the scope of the NEPA
documents is adequate to support decision
making and permitting

• Identify permit requirements and coordinate
permit activities with agencies having
regulatory authority

A substantial effort was made by the USFWS to
involve regulatory agencies and to identify the
scope of issues to be addressed in this DEIS.  An
agency scoping meeting was conducted on
March 15, 2001.  Representatives of the
following agencies participated in the meeting:
USFWS, BLM, USACE, EPA, ADGC,
ADF&G, ADEC, and KPB.  Agency scoping
comments have been summarized in a project
scoping summary report (Harding ESE, 2001b).
Written agency comments are included in that

report.  Appendix F provides a summary from
the Scoping Summary Report.

5.2 FEDERAL REGISTER NOTICE
OF INTENT TO PREPARE AN EIS

A Notice of Intent to prepare an EIS was
published in the Federal Register on February
27, 2001 (Volume 66, Number 39).  This notice
advised the public and agencies that the USFWS
was seeking suggestions and information on the
scope of issues to be addressed in the EIS.  The
notice contained the dates, times, and locations
of public scoping meetings.  The notice
requested that written comments be addressed to
the Regional Director, Region 7, by March 30,
2001.  A copy of the Federal Register Notice is
provided in Appendix A of this DEIS.

5.3 PUBLIC SCOPING MEETINGS

Public scoping meetings were held in Anchorage
and Soldotna, Alaska.  These communities
include people that might be directly affected by
the Proposed Project.  The dates, times, and
locations of the meetings were:

• March 13, 2001, 7:00 p.m., Anchorage,
Alaska

• March 15, 2001, 7:00 p.m., Soldotna,
Alaska

Notices were placed in the Anchorage Daily
News and the Peninsula Clarion, which have
circulation’s in the communities where public
scoping meetings were held.  Copies of these
notices are included in Appendix A of this
DEIS.  Copies of attendee lists, meeting
transcripts, and written comments are included
in the scoping report (Harding ESE, 2001b).
Appendix F provides a summary from the
Scoping Summary Report.

http://www.labor.state.ak.us/research/research/emp.htm
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http://www.borough.kenai.ak.us/sprucebeetle/vegmap/vegpage/kenai8.htm
http://www.borough.kenai.ak.us/sprucebeetle/vegmap/vegpage/kenai8.htm
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